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an antibiotic improvement 
designed to provide 
greater therapeutic effectiveness 


Pulvcules 


(propionyl erythromycin ester laury! sulfate, Lilly) 


in a more acid-stable form 
assure adequate absorption even when taken with food 


Ilosone retains 97.3 percent of its antibacterial activity after exposure to gastric 
juice (pH 1.1) for forty minutes.! This means there is more antibiotic available 
for absorption—greater therapeutic activity. Clinically, too, Ilosone has been 
shown? to be decisively effective in a wide variety of bacterial infections—with 
a reassuring record of safety.‘ 


Supplied in 125 and 250-mg. Pulvules and in suspension and drops. 


1, Stephens, V. C., et a/.; J. Am. Pharm. A. (Scient. Ed.), 48:620, 1959. 
2. Salitsky, S., et a/.: Antibiotics Annual, p. 893, 1959-1960. Lilly 
3, Reichelderfer, T, E., et a/.: Antibiotics Annual, p. 899, 1959-1960. ‘ 
4. Kuder, H. V.:'Clin. Pharmacol, & Therap., in press. 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 


COUMADIN is the original and 
only warfarin responsible for 
establishing this drug as 
closely approaching the ideal 
onticoagulant.'” 


101, 
doses administered 
to date 


Full range of oral and porenteral dosoge forms — COUMADIN® 
(warfarin sodium) is available as: Scored tablets—2 mg., lavender; 
5 mg., peach; 7% mg., yellow; 10 mg., white; 25 mg., red. Single 
Injection Units—one vial, 50 mg., and one 2-cc. ampul Water for 
Injection; one vial, 75 mg., and one 3-cc. ampul Water for Injection. 


Average Dose: Initial, 40-60 mg. For elderly and/or debilitated 
patients, 20-30 mg. 

Maintenance, 5-10 mg. daily, as indicated by prothrombin time 
determinations. 


1. Baer, S., et al.: J-A.M.A. 167:704, June 7, 1958. 
2. Moser, K. M.: Disease-a- Month, Chicago, Yr. Bk. Pub., Mar,, 1960, p, 13, 


*Manufactured under license from the Wisconsin Alumni Research Foundation 


J Complete Information ond Reprints on Request ie 
fn ENDO LABORATORIES Richmond Hill 18, Mew York 
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Which is chyle and which is Lipomul I. V.2' 


As you know, after digestion, fat passes as an emulsion called chyle through" 


the lacteals into the lymphatics tributary to the thoracic duct, and then 
into the systemic circulation. Lipomul I.V., like chyle, is a fine milk-white 
emulsion of fat. Its fat particles approximate those of chyle in size: about 
1/7 the diameter of the normal red blood cell. Because of this minute par- 
ticle size, like chyle, Lipomul I.V. is non-irritating to the vein. The fat pro- 
vides 8 times more protein-sparing calories per cc. than does 5% glucose. 
It is swiftly and completely metabolized. Therefore, when formation of 
chyle, a major source of calories, is blocked during pre- and post-operative 
“digestive tract bypass”, many surgeons add Lipomul I.V. to their stand- 
ard fluid and electrolyte regimen to provide the most concentrated source 
of energy. 


tA—Mammalian chyle (magnified 2500X) 


B—Lipomul I.V. (magnified 2500X) 
Cottonseed Oil ........... ... ~ 


Trademark, Reg. U.S. Pat. Off. 


Dextrose Anhydrous ........... 4% w/v 


Oxyethylene oxypropylene 
... 038% w/v | Upjohn | 


Supplied in 250 cc. and 500 cc. bottles The Upjohn Company, Kalamazoo, Michigan 


i 


NAME? 
Of course, “pharmacist” is your generic. But ...who would base his business on that 
single name alone? Certainly, a customer doesn’t deal with just any pharmacist... but 

with “Doc” Smith or Doe’s Pharmacy or “the druggist up the street”... the individual 

symbol that stands for reliability. Certainly, reducing all products and all professional peo- 

ple to common denominators eliminates the characteristics that distinguish individual 

quality. m@ The same applies to individual ethical drugs. The Lederle investment in ; 
facilities, research and people has but one purpose — to ensure the production of top- os. 
quality, reliable drugs for brand-name identification. This is a professional responsibility eee 
well-understood by every pharmacist and physician. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York ap 
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Now—with 


Alvodine 


ethanesulfonate 


relief of severe pain 
e 
without drowsiness or hypnosis 


new approach to “pure” analgesia 


Alvodine, a new potent narcotic analgesic which approaches “pure” analgesia, is 
unique among agents of its class because it is as effective as morphine but does not 
produce drowsiness, hypnosis or euphoria in the great majority of patients.** 


Alvodine is safer than morphine. It is free of both the high incidence and the 
severity of side effects associated with morphine. Respiratory and circulatory depres- 
sion are rare with customary dosages. Nausea and vomiting are uncommon and, 
unlike opiates, Alvodine does not cause constipation. 


In contrast to most other analgesics Alvodine is fully effective when administered 
orally. Injection may be given for quick action or when parenteral use is indicated. 


Alvodine tablets, 50 mg., scored. Average oral dose for adults—from 25 to 50 mg. 
every four to six hours as required. Alvodine ampuls, 1 cc., containing 20 mg. per 
cc. Average subcutaneous or intramuscular dose for adults—from 10 to 20 mg. every 
four hours as required. Narcotic Blank Required. 


*Alvodine, trademark. 
**In more than 90% of patients. 
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When Alvodine is particularly useful 


Because Alvodine generally relieves pain without causing a “drugged” condition, 
it is especially useful in those clinical situations in which it is desirable to have the 
patient alert and comfortable. 


Postoperative analgesia 


Alvodine relieves postoperative pain promptly, without any narcotizing effect. 
Because patients remain awake, early and frequent mobilization is possible, and the 
risk of pulmonary hypostasis and venous stagnation is decreased. 


Ambulatory patients 


Because Alvodine does not tend to interfere with mental acuity, it is particularly 

indicated for patients whose pain or disease does not necessitate bed rest. Alvodine 
: is effective orally as well as parenterally for visceral pain and pain caused by cancer 


or disorders of the muscular, skeletal or neurologic structures. 


Severe pain from cancer 
When the patient with cancer begins to need strong analgesia, he can take Alvodine 
by mouth. It is as effective as morphine in relieving pain but produces neither 
drowsiness nor euphoria. It permits the patient with cancer to remain alert longer 
and to continue his day-to-day activities longer. 


(| LABORATORIES 
New York 18. N. Y. 


Write for Alvodine brochure containing detailed information on 
clinical experience, addiction liability, side effects and precautions. 
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AMES 


CLINICAL BRIEFS FOR MODERN PRACTICE 


In what type of patient is urinary 
tract infection up to four times 
more common than in others? 


The diabetic. Incidence of infections of the urinary tract in diabetes ranges from 
12 to 20 per cent as compared to about 4.5 per cent for the rest of the population. 
Source: Peters, B. J.: J. Michigan M. Soc. 57:1419, 1958. 


“In the presence of urinary infection the 
AMES determination [of pH] is of the utmost protein 
COMPANY, INC utility. Often therapy is guided as much 

naan by the reaction of the urine as by the more 

detailed bacteriologic studies.”! glucose 
The detection of protein and the detection 
of sugar in the urine are two of the most 
commonly performed and diagnostically 
important tests in all types of medical 
practice.” 


NOW...check urine reaction routinely— 
3 test results in 10 seconds 


COMBISTIX 


BRAND Reagent Strips 


pH 


“fe Colorimetric combination test for urinary 
: PH, protein and glucose 


¢ colorimetric readings eliminate guesswork ...3 stand- 

ardized color charts provided 

only drops of urine required ...no more Q.N.S. reports 
« completely disposable...no “cleanup” 
eno false positives from turbidity interference, drug 
metabolites or other urinary constituents 


Supplied: COMBISTIX Reagent Strips— Bottles of 125. 


(1) Williamson, P: Practical Use of the Office Laboratory and X-Ray, 
Including the Electrocardiograph, St. Louis, C. V. Mosby Company, 
1957, p. 41. (2) Free, A. H., and Fonner, D. E.: Studies With a Com- 
bination Test for Detection of Glucose and Protein, Abstract of 133rd 
Meeting, American Chemical Society, San Francisco, April 13-18, 
1958, pp. 14c-15c. 
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for exvanding hospital requirements 


ONE-PAGE GUIDE TO 
MODERN DISTILLED WATER 


INCREASED HOSPITAL DEMANDS 
The expansion of central supply activi- 
ties, pharmacies, solution rooms, new 
blood techniques, flasking of distilled 
water for surgery and the decreased use 
of water sterilizers have all resulted in 
increased demands for distilled water in 
today’s hospital. The result is that larger 
Stills and better distilled water storage 
facilities are needed in the modern hos- 
pital. 


COMPACT LARGE CAPACITY 

STILLS NOW AVAILABLE 

The greater demand for distilled water 
can be met by installing one or more 
Barnstead Stills with capacity of 15, 20 
or 30 gallons per hour. These Stills are 
available for floor or wall mounting. 
They save space and money when com- 
pared with installing several smaller 
Stills. They are available with automatic 
controls for self-starting, self-stopping 
operation so that you do not have to rely 
on memory for a constant supply of dis- 
tilled water. Smaller hospitals will find 
that the Barnstead 5 and 10 gallon per 
hour Stills can provide an ample supply. 


15 G.P.H. FULLY AUTOMATIC STILL AND TANK 
EQUIPPED TANK AND VENTGARD, 


PURITY REQUIR 
HIGHER EMENTS ARE 


Not only does the modern hospital need 
aoe distilled water, it must have purer 
water. Today’s Barnstead Still 
tilea this requirement by producing dis- 

water “9 a new high standard of 


PURITY METER PROVIDES 30-SECOND PURITY 
TESTS. 


purity — pyrogen-free, sterile and chem- 
ically pure to a fraction of a part per 
million. The Foster D. Snell Laboratories 
conducted tests with a solution contain- 
ing 25 times the pyrogen content en- 
countered in normal service. These tests 
proved conclusively that the Barnstead 
Still can produce pyrogen-free water from 
feedwater that was deliberately loaded 
with pyrogens. Another test showed that 
the water was free from viable micro- 
organisms. (See the complete tests in 
Catalog H). Special equipment produc- 
ing ultra-pure water for exacting re- 
search is also available. 


SAFE STORAGE WITH VENTGARD 
AND ULTRA-VIOLET 

Two Barnstead developments now en- 
able you to store larger quantities of dis- 
tilled water safely. This means you can 
have a full 25, 50, 100 gallons or more 
on hand to start the day. Barnstead 
Metal Storage Tanks, lined with pure 
inert tin inside, can now be ultra violet 


Intoke Breather J 


Sub-micron 
—Filter Cartridge 
(Replocecble) 


Intake Breother 
Valve 


Purified Air to Tank 


VENTGARD PREVENTS AIRBORNE CONTAMINATION 
FROM ENTERING STORAGE TANK. 


equipped to maintain the sterility of the 
stored distilled water. Ultra-violet pene- 
tration is particularly effective with dis- 
tilled water. Ask us for detailed reports 
of 30 day tests. The other purity-pro- 
tecting feature is the Ventgard which 
prevents airborne contamination from 
entering the tank. Installed in the air 
vent of the tank, the ventgard filters out 
dust, mist, particles of submicron size, 
and bacteria. It also absorbs gases like 
ether, ammonia, carbon dioxide, etc. 


CONDENSED BOILER STEAM VERSUS 
DISTILLED WATER 

We believe it is dangerous for a hospital 
to use filtered condensed boiler steam as 
a substitute for distilled water. The risks 
involved are that boiler steam often con- 
tains oil, grease and other organic im- 
purities, volatile amines, impurities 
picked up from steam piping which are 
not filtered out and appear in the con- 
densate. In a properly designed water 
Still, evaporation takes place at low ve- 
locity, without pressure, without boiler 
compounds, in a clean atmosphere and 
under the control of the operator. And 
since the cost of producing pure distilled 
water is the same, there is no reason to 
take the risks inherent with condensed 
boiler steam. 


WATER STILL CLEANING IS 
ELIMINATED 

Rising labor costs make it desirable to 
eliminate the time used in water Still 
cleaning. The New Barnstead Feedback 
Purifier Still requires no cleaning and 
operates in the following manner: 1. 
Steam condensate from the heating coil 
of the Still passes through a cooler, then, 
2. through a demineralizer which re- 
moves ionizable impurities. 3. Then it 
passes through a carbon filter for re- 
moval of odors and most organics. 
4. This highly purified water is then fed 
to the evaporator of the Still for final 
removal of trace impurities including 
bacteria. The result is distilled water of 
extremely high purity. Maintenance con- 
sists of occasional cartridge replacements 
and no Water Still cleaning is required. 


NEW CATALOGS 

Write for Catalog “H” describing Barn- 
stead Stills especially designed for hos- 
pitals, Bulletin 161 on Ultra Violet 
Equipped Storage Tanks, and Bulletin 
145 on The Still You Never Have to 
Clean. 


MBarnstead 


STILL AND STERILIZER CO. 


37 Lanesville Terrace, Boston 31, Mass. 
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How much blood loss a patient can withstand depends on many 
factors. However, the wisdom of holding blood loss to a minimum 
is generally accepted. 

Preoperative Adrenosem helps preserve every precious drop of 
blood and lessens the need for transfusions, both during and after 
surgery. It provides a clearer operative field, facilitating the pro- 
cedure and shortening operating time. Postoperatively, Adrenosem 
reduces seepage and oozing.t 

Adrenosem’s high index of safety, with no contraindications at 
recommended dosage levels, establishes it as a standard preventive 
measure in any procedure where bleeding may present a problem. 
{Bibliography and detailed literature available on request. 


SUPPLIED: 
AMPULS 5 mg., 1 cc.: packages of 5 and 100 
10 mg., 2 cc.: packages of 5 


TABLETS 1 mg. (s.c. orange): bottles of 50 
2.5 mg. (s.c. yellow): bottles of 50 


SYRUP 2.5 mg. to each 5 cc. (1 teaspoonful): 4 oz. bottles 
drenosem*” 
5 (Brand of carbazochrome salicylate) 
controls capillary bleeding 


SALICYLATE 
*U.S. Pat. Nos. 2581850, 2506294 


THE s. E. M ASSENGILL COMPANY, Bristol, Tennessee » New York « Kansas City » Sa" Francisco 
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Remarkably effective in the 


widest range of clinical applications 
FOR PAIN 


SUBCUT,, I.M., AND RECTAL 


“The lack of untoward gastrointestinal reactions 
permitted its extensive and beneficial employment 
in patients with various neoplastic diseases of the 
gastrointestinal system in the past two years.””! 


Numorphan given intramuscularly, subcutane- 
ously, and orally provided adequate relief of pain 
at all levels of severity and intensity in 597 patients 
with neoplastic disease.? 


“Of the 45 patients with advanced malignant dis- 
ease, pain was satisfactorily controlled in 38...” 


1. Coblentz, A., and Bierman, H. R.: New England J. Med. 255:694, 
1956. 2. McInnes, G. F.; Engler, H. S., and Saliba, N. R.: To be 
published. 3. Samuels, M. L.; Stehlin, J. S.; Dale, S. C., and Howe, 
C. D.: South. M. J. 52:207, 1959. 


clinically tested for 5 years/evalu- 


les 
ated in 120 U.S. hospitals/over a 
“NEWERAIN Quarter of a million doses given/ 
@* CUNRELIEF, more than 25,000 patients treated 
4 For Literature on Numorphan, Write . 
ENDO LABORATORIES 


Richmond Hill 18, New York 


*U. S. PAT. 2,806,033 
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« 
myocardial infarct 
is the drug of choice 
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. results are impressive. 
This dreaded condition usual- 
ly improved in a few hours, 
and it was really striking to 
see acyanotic baby with gasp- 
ing respirations and supra- 
sternal retraction become 
relaxed and pink in sucha 
short period of time.”* 


ThE 


traction, 24 

ai and pilateral ate 

The infant was 

bator. Although color 
lethargic. His condition 


were rapid an 
Alevaire aero 


hours respiration” Nine 
was crying vigorous!y- 


lungs were better gerated, th 
The next day, 


ALEVAIRE 


LABORATORIES 
NEW YORK 18, N.Y. 


*Smesscert, Andre; Collins, V. J.; and Kracum, V. D.; 
New York Jour. Med., 55:1587, June 1, 1955. ° 


Alevaire, trademark reg. U.S. Pat. Off. 


oxygen Co! 
omewhat 1m 
following day: 


ration in an esa 
proved, he remaine 
and respirations 


Within three 


iven. 


Alevaire is supplied in bottles of 60 cc. for 


intermittent therapy and in bottles of 
500 cc. for continuous inhalation therapy. 


has been dramatically effective in: 


neonatal asphyxia (due to inhalation of 
amniotic fluid, mucus obstruction, atelectasis) 
croup « laryngitis tracheobronchitis 
pertussis *« pneumonia « bronchial asthma 
emphysema « bronchiectasis +» lung abscess 
pneumoconiosis * smoke, kerosene poisoning 
poliomyelitis (respiratory complications) 
routine oxygen therapy «+ tracheotomy 
prevention of postoperative 

pulmonary complications 


ALEVAIRE® aerosol in 

EVAIRE® aerosol in the hospital — 

| 

i= 

A typical Alevaire history a premature male infant (28 to 30 

weeks) Was delivered as 4 frank preech. Weight was 3, 6 OZ- After birth 
the patient's condition was poor; shallow, irregular respiration, guprasternal 

fees _- and cyanosis were present. Breath sounds were dimin- ? 

rales were observed. A 

an optimal 

respiration 

sol was started and antibiotics Were 

and easier, the color improved: and the infan 
hours later, after continued improvement, the 

e color was pink and respiration was regular. 
sre almost clear on auscultation and no respit- 
atory distress was discontinued on the third day; the 

; patient was discharged six weeks later weighing 5 Ib., 7 O2- 


Northern California Society 


The 140th meeting of the Northern California Society of 
Hospital Pharmacists was held at the Upjohn plant in 
Menloe Park, on Tuesday, September 13. 

President William E. Dudley called the meeting to order 
and then introduced Mr. Jack S. Heard, the immediate past 
Vice President of the ASHP. Mr. Heard reported on the 
important and controversial subjects which were discussed 
at the Annual Meeting of the ASHP and the Convention 
of the A.Ph.A. He also announced that Albany, New York 
and San Francisco, California will be the sites for the 1960 
Institutes and the A.Ph.A. Convention is scheduled for 
Chicago, Illinois. The interest of the ASHP in the Good 
Ship S. S. HOPE, which is now being outfitted in San 
Francisco Bay, was also expressed by Mr. Heard. A dele- 
gation from this chapter visited the pharmacists on S. S. 
HOPE on September 15. 

Ed Chilgren’s Placement Report for August and a con- 
densed report on the 23 resolutions offered at the A.Ph.A. 
Convention were read by Secretary George J. Gruber. 

Mr. Dwight Moore, Upjohn Sales Manager and host for 
the evening, showed a film on “Current Trends in Treat- 
ment of Diabetes.’’ The film was followed by a tour of the 
Upjohn plant and refreshments in the cafeteria. 


Midwest Association of Sister Pharmacists 


On September 15 the Midwest Association of Sister Phar- 
macists held its first meeting of the year at Mercyville 
Sanitarium, Aurora (Illinois) at the invitation of Sister M. 
Kateri. A member of the staff presented a discussion and 
demonstration of hypnosis. Following this a tour of the hos- 
pital, which boasts of a new nurses’ home and auditorium, 
was made. A buffet luncheon was also served. 


Indiana Chapter 


The Indiana Chapter of the ASHP met at a luncheon 
meeting on Tuesday, June 21, in conjunction with the 
Indiana Pharmaceutical Association Convention in French 
Lick, Indiana. 

A proposal was made to change the by-laws of the con- 
stitution to eliminate the necessity of meeting at French Lick. 
Since the Indiana Pharmaceutical Association’s Convention 
will be in Indianapolis next year, a further study was rec- 
ommended, 

Dr. George F. Archambault, Pharmacist Director, Pha>- 
macy Liaison Officer to the Office of the Surgeon Genera’, 
Public Health Service, gave a very informative talk on “The 
Service of the Community Hospitals by Retail Pharmacists” 
at the afternoon session of the convention. 


Greater St. Louis Association 


The Hospital Pharmacists Association of Greater St. 
Louis held its annual installation dinner Friday night, Sep- 
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tember 9. The meeting was held at Carpenter’s Hall, 1401 
Hampton, St. Louis. 

Mr. John Griffin of Cardinal Glennon Memorial Hospital 
was installed as President. Other officers installed were: 
Vice-President, Herman Coffman, Veterans Hospital; Secre- 
tary, Jack Jue, St. Mary’s Hospital; and Treasurer, Emmett 
Skinner, Missouri Baptist Hospital. 

Mr. Eugene Clark, President of the Board of Trustees of 
the St. Louis College of Pharmacy, gave the installation 
address. He spoke on the current problems in pharmacy 
and the proper handling of these problems as_ responsible 
pharmacists. 


Mr. John Griffin, the new president, outlined the program 
to enlist the membership of every hospital pharmacist in the 
St. Louis Area. Its primary constituents are good public rela- 
tions and interesting meetings to encourage attendance. 


New Jersey Society 


The New Jersey Society of Hospital Pharmacists held its 
first meeting of the new season at Presbyterian Hospital unit 
of the United Hospital of Newark, on the evening of Thurs- 
day, September 15. Vice-President Henry Roche presided 
in the absence of President Florence Sena Frick. 

Members of the Society were welcomed by Mr. Donald 
M. Rosenberger, administrator of the Presbyterian Hospital, 
who also outlined for the group the history of the hospital 
and the later formation of the United Hospita's. Fo!lowing 
supper, the pharmacists held their meeting. Reports of the 
Society's delegates to the Annual Mecting of the ASHP and 
the Convention of the A.Ph.A. were presented. The program 
for the season includes a Hospital Pharmacy Seminar to be 
held at Rutgers University in New Brunswick on Saturday 


CONTINUED ON PAGE 1! 


Officers of the New Jersey Society were installed at a Spring 
meeting. Shown left to right are Victor Ern, Treasurer; Joyce 
Dolecki, Secretary; Dean Roy A. Bowers who served as installing 
officer; Henry Roche, Vice-President; Florence Frick, President 
and Eugene von Stanley, immediate past president 
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LYOVAC® FIBRINOLYSIN (HUMAN) 


Results of therapy 


Effect on intravascular thrombi 
| 
| 
| 
| 
| 
ae Effect on pulmonary emboli | 
| 
| 
| 
| | 
| Effect on duration of 
| illness and convalescence | 
| 
| | 
| 
Frequency and severity 
of postphlebitic syndrome 
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Clot may form 
permanent obstruction 
to blood flow. 

New clots 

may form. 


Sudden death from 
pulmonary embolism 
is an ever-present 
hazard. One or more 
nonfatal pulmonary 
emboli may result in 
irreversible lung 
damage or secondary 
pneumonia. 


Weeks of 
hospitalization or 
bed rest at home are 
commonly required 
in the management 
of thrombophlebitis, 
phlebothrombosis, 
pulmonary embolism, 
and arterial 
thrombosis. 


Chronic leg swelling, 
severe secondary 
varicose veins, and 
leg ulcers are 
common sequelae. 
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In tl be ombosis pulmonary embolism, and certain 

arterial RON BOLYSIN makes possible 

» lysis e reduced mortality and morbidity shortened hospitalization 
eredu DO tphlebitic complications 

usual r st yward reactions, such as fever, chills, or malaise: 


more predictable potency. 


Supply: Each vial contains 50,000 MSD units. 
“Arterial thrombosis with the exception of cerebral or coronary thrombosis. 


‘Anticoagulant + Bed rest ‘ THROMBOLYSIN + An tico: igulan ant + Bed rest | 


Anticoagulants 
cannot remove 
formed clot. However, 
they may help prevent 
its extension and may 
minimize formation 
of new clots. 


The carefui use of 
anticoagulants may 
reduce the 
occurrence of 
pulmonary emboli. 


Thromboembolic 
illness and 
convalescence 
may be shortened. 


The incidence and 
severity of the 
postphlebitic | 
syndrome may be 
reduced. 


Ae Ba For additional information, write to Professional Services, Merck Sharp & Dohme, West Point, Pa. 


os “” MERCK SHARP & DOHME, DIVISION OF MERCK & CO., INC., WEST POINT, ~ 


THROMBOLYSIN IS A TRADEMARK OF MERCK & CO., INC. 
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evening, November 12. Plans were also completed for the 
Society’s biennial dinner dance at the Hotel Robert Treat in 
Newark. In recognition of his 50 years of service as a phar- 
macist, arrangements were made for the presentation of a 
special award to Mr. Daniel Shea at the dinner dance. Mr. 
Shea is a pharmacist at the Nyak (New York) Hospital. 

Following the meeting, there was a conducted tour of the 
pharmacy of Presbyterian Hospital, a moden, well planned, 
air conditioned unit. The space and equipment problems have 
been well taken care of in this pharmacy which could well 
serve as a model for others. Mr. William Dove, chief phar- 
macist and his assistants graciously explained various details 
and operations to their visitors. 


Southeastern New York Chapter 


The Southeastern New York State Chapter of the American 
Society of Hospital Pharmacists held a joint meeting with 
the Greater New York Chapter at St. Clares Hospital, Satur- 
day, May 21. The meeting was preceded by a buffet luncheon 
which was arranged through the courtesy of the MacBick 
Company. 

The meeting was presided over by Mr. Al Kessler in the 
absence of President Leo Blackman. It began at 2:15 with 
an opening prayer by Sister Bernadine. After introductory 
remarks, the program for the day was introduced. 

Dr. K. Roth of Winthrop Laboratories spoke on ‘“Tranqui- 
lizers and Muscle Relaxants.”’ Her presentation took the form 
of a complete review of the tranquilizers available today ac- 
cording to their chemical grouping. In each group she dis- 
cussed the indications, side effects, specific actions of the 
groups, etc. A data sheet was distributed which included 
about fifty commercial products, their generic names, group- 
ings, and general comments. 

A question and answer period followed, after which a re- 
port was given by Sister Donatus and Mr. Joel Yellin on 
the April meeting of the New York State Council of Hos- 
pital Pharmacists. The meeting was adjourned at 4:40, after 
which Sister Donatus hosted an informal gathering and tour 
through the Pharmacy. 

The season’s last meeting of the Southeastern New York 
State Chapter of the American Society of Hospital Pharma- 
cists was held at The New York Hospital on Wednesday, 
June 22. 

A letter from Mr. Leo Blackman in which he tendered 


Secretaries of ASHP Affiliated Chapters are urged to 
send reports of meetings to the national secretary 
promptly. Since the AMERICAN JouRNAL oF Hos- 
PITAL PHARMACY appears on a monthly basis, reports 
must be received within five days after the meeting 
in order to be included in the forthcoming issue. 
We urge you to send details of the activities of your 
chapter for publication in this column. 


his resignation as President was read by Mr. Kossler. Mr. 
Kossler thus became President, leaving the office of Vice- 
President vacant at this time. 

Announcements included Mr. Al Deeb’s appointment as 
Chairman of the Membership Committee. Mr. Bogash and 
Mr. Yellin were appointed as official Chapter delegates to 
the August meeting of the American Society or Hospitaz 
PuHaRMACists and Mr. Gill Simon was appointed as an alter- 
nate. 

The first speaker for the evening, Miss Winifred Sewall of 
the Squibb Medical Library, was then introduced. In her 
presentation she stressed proper organization of material, 
reference sources, the various methods used for cataloging 
and indexing material and the mechanics involved. 

Following this, Mr. Harold Neham, discussed the hospital 
pharmacist’s problem of the filing of drug information and 
developing a working professional library. 

After an interesting question and answer period with Miss 
Sewall and Mr. Neham, a collation, courtesy of E. R. Squibb 
was served. 


Western New York Chapter 


On June 2 the Western New York Chapter met at the 
Veterans Administration Hospital in Buffalo. Results of the 
election for officers for the coming year were announced as 
follows: President, Kathleen DeClare, Niagara Falls Me- 
morial Hospital, Niagara Falls; Vice-President, Francis X. 
Sturner, Buffalo General Hospital, Buffalo; Recording Secre- 
tary, Marlene Keata, Kenmore Mercy Hospital, Kenmore; 
Corresponding Secretary, Charles Hoff, Mercy Hospital, 
Buffalo; and Treasurer, Sister Mary Vera, Mercy Hospital, 
Buffalo. 

As was decided last year, the immediate past president 
will represent the Chapter as the delegate to the Annual 
Meeting of the AmerIcAN Society or HospitaL PHARMA- 
cists. In this case the delegate will be Mr. Melvin Monteith 
who will represent the Chapter at the Washington meetings. 


Cleveland Society 


On May 25, the Cleveland Society of Hospital Pharmacists 
held its Annual Banquet and election of officers at the Chef 
Louis Restaurant in Cleveland. Announcement of officers for 
the 1960-1961 term included President, Walter Markunas, 
Crile V. A. Hospital, Cleveland; Vice-President, Margaret 
Trevis, St. Luke’s Hospital, Cleveland; Secretary, Mary Ann 
Yanosek, Euclid-Glenville Hospital, Cleveland; and Treasurer, 
Theresa R. Cook, Mt. Sinai Hospital, Cleveland. 


Akron Area Society 


The Akron Area Society of Hospital Pharmacists held its 
first meeting of the year on September 13 at Akron City 
Hospital, Committee chairmen were appointed as follows: 
Program, Ed Bolchazi; Public Relations, Wayne Eaton; Stud- 
ent Project, Mary Morgan; Membership, Jeanne Sickafoose ; 
Nominations, Corrine Rho; Emergency and Disaster Program, 
Charles King, Jr.; High School Project and Scholarship Pro- 
gram, Mary Morgan; Constitution and By-Laws, Jeanne 
Sickafoose; and Banquet, Ed Bolchazi. 

Highlights of the A.Ph.A. Convention and the ASHP 
Annual Meeting were presented by Mrs. Sickafoose. Com- 
ments were also given on the summer Institutes by Mr. John 


McGowan and Mr. Ed Bolchazi. 
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Plans for future meetings were discussed. Of particular 
interest was Career Day which was held by St. Thomas 
School in Akron on October 18 and 19. Several members 
volunteered their time for work in the Pharmacy Booth. 


Oregon Society 


The following officers were elected in September to serve 
for the coming year: President, Richard Neal, Portland; Vice- 
President, Roy Ward, Good Samaritan Hospital, Corvallis; 
and Secretary-Treasurer, Eleanor Davidson, Portland. 


Houston Area Society 


A regular meeting of the Houston Area Society of Hospital 
Pharmacists was held July 10 at 3 P.M. at John Sealy Hos- 
pital in Galveston, Texas. A tour of the pharmacy was first 
made by all present. An interesting feature of the tour was 
the tablet-counting machine, an import from Germany, which 
was demonstrated by Miss Beaulieu, a University of Texas 
Pharmacy student, and the daughter of Florence Beaulieu 
of the John Sealy Hospital staff. 

The business meeting took place in the cafeteria and was 
presided over by Jack Farmer, Vice-President, in the absence 
of Mr. McIntosh. 

An excellent report was given by Ben Parma on the In- 
stitute he attended in Columbus, Ohio, in June. This was 
followed by the demonstration of some new equipment. 


Four new members joining the Houston Area Society in- 
clude Florence Wittig, Joseph Clift, and Eustacio Galvan, all 
of the John Sealy Hospital staff, Galveston; and Robert Mc- 
Whorter from Beaumont. 

A buffet sponsored by Baxter Laboratories was followed by 
a movie produced by Winthrop Laboratories on the prob- 
lems of resistant staphlococcic infections. 


Virginia Society 


Officers for the coming year were recently elected by the 
Virginia Society of Hospital Pharmacists. The new President 
is Andrew W. Abbitt of 121 Berkeley Lane, Williamsburg. 
Other officers are Vice-President, Lloyd Dixon, Kecoughton 
V.A. Hospital, Hampton, and Secretary-Treasurer, Justine 
Wilkins, Medical College of Pharmacy, 1200 East Broad 
Street, Richmond. 


Wisconsin Society 


The Wisconsin Society of Hospital Pharmacists held its 
first meeting on September 23 at St. Catherine Hospital in 
Kenosha. Mr. Ernest P. Celebre was host for the evening. 
The meeting included a panel discussion on pricing. 

New officers for the coming year are: President, Sister 
Mary Natalie, Milwaukee; Vice-President, George A. Wright, 
Milwaukee; and Secretary-Treasurer, Virginia McVey, also 
of Milwaukce. 


ped for peritoneal dialysis 


Peritoneal dialysis with Peridial is an effective, practical, readily available 
medical procedure that has been successfully used in acute renal failure, 
barbiturate poisoning, intractable edema, hepatic coma, hypercalcemia and 
chronic uremia. It can be set up in any hospital, right in the patient’s room 
if desired, and eliminates the need for highly trained personnel, elaborate 
equipment, and a special dialyzing room as in the operation of an arti- 
ficial kidney. 


What your doctors will need for peritoneal! dialysis with Peridial 


Peridial Catheter and Y connecting set * 20 Peridial Saftiset 28° (adminis- 
tration sets) * Abdominal Paracentesis Trocar (Straight Duke or equivalent) 
* Abdominal Paracentesis Sterile Surgical Tray * 40 Flasks of Peridial 
1% % 10 Flasks of Peridial 7% ¢ 30 mg. Heparin Sodium Injection U.S.P. 
(10 mg./cc.) * 500 mg. Tetracycline or equivalent of other suitable anti- 
biotic * Potassium Chloride or Acetate I.V. Solution (Cutter Quadrates) 
* Peridial Direction Sheet. 


For Peridial brochure write to Dept. O-28K 
CUTTER LABORATORIES «+ Berkeley, California 
e 
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Available in 1 liter flasks 
Peridial with 

us dextrose 
Peridial with 

7%, dextrose 
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aster recovery, greater comfort 
your OB-GYN 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CRE 


BRAND OF NITROFURAZONE 


Furacin 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


[ ] THE NITROFURANS —a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


i 
‘s 
Bey 
iif 
| 
= 


NEW PRODUCT ANNOUNCEMENT 


The Wm. S. Merrell Company 
announces the availability of 


| 
(brand of triparanol) | 
| 


---the first cholesterol-lowering 
agent to inhibit the formation of excess 
cholesterol within the body. 


«-ereduces both serum and tissue 
cholesterol levels, irrespective of diet. 


»«eno demonstrable interference with other 
vital biochemical processes reported to date. 


...toleration and absence of toxicity established 
by 2 years of clinical investigation. 


| 
---convenient dosage: One 250 mg. capsule daily, 
before breakfast. 


Clinical findings of therapy with MER/29 establish 
it as an aid to patients with hypercholesterolemia and ° 
conditions thought to be associated with it, such as | 


‘coronary artery disease (angina pectoris, 
postmyocardial infarction) | 


*generalized atherosclerosis 


supplied in pottles of 30 pearl gray capsules 


for professional literature write to Hospital Department 


(Merrell THE WM. S. MERRELL COMPANY / Cincinnati 15, Ohio 
St. Thomas, Ontario 


Trademark: 'MER/29' 
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systemic route to 
faster healing 
at any location 


CHYMAR* 


AQUEOUS or in OIL 


superior anti-inflammatory 
enzyme 


controls 
inflammation, 
swelling and 
pain 


® exerts a powerful anti-inflammatory 
effect . . . systemically 


© reduces objective and subjective signs 
of inflammation in any part of 
the body 


© restores impaired circulation 

® accelerates absorption of blood and 
lymph effusions 4 

reduces pain Ay. 

® promotes healing 


® produces no fluid retention, 
electrolyte imbalance or hormonal 
side effects 


Chymar (injectable) is available in two dosage forms: 


CHYMAR Aqueous—Solution of crystallized chymotrypsin in 
sodium chloride injection for intramuscular use. Vials of 5 cc. Enzymatic 
activity, 5000 Armour Units per cc. 


CHYMAR—Suspension of crystallized chymotrypsin in oil for intra- 
muscular injection. Vials of 5 cc. Enzymatic activity, 5000 Armour 
Units per cc. 


© 1960, A. P. Co. 


ARMOUR PHARMACEUTICAL COMPANY 
Armour Means Protection KANKAKEE, ILLINOIS 


NEW MEMBERS 


The following ASHP members sponsored the New Mem- 
bers listed in this issue of the JouRNAL. The officers of the 
Society and the Committee on Membership and Organization 
appreciate the efforts of the individuals who have encour- 
aged New Members to join the national organizations. 


SPONSORS 


Kallenbach, Daniel 
Kistler, Stephen B. 
Oddis, Joseph A. 


Bratten, Jane H. 
Brown, Ruth E. 
Caruso, Ugo F. 
Connelly, Mary Peck, Fay, Jr. 
Cooper, Franklin D. Ravin, Robert L. 
Davidson, David Rosenberg, Alfred A. 
Dodds, Arthur W. Sister M. Gonzales 
Francke, Don E. Whitcomb, William 
Jeffrey, Louis P. Whitby, Herbert L. 
Wiley, Eugene F. 


CONNECTICUT 


Brown, William S., 789 Howard Ave., New Haven 4 
Draper, Mrs. Mabel J., 149 Gilbert St., West Haven 16 


IDAHO 
Irons, William R., 813 Lemhi, Boise 


INDIANA 
Dixon, David J., 1424 Brentwood Dr., Evansville 15 


MARYLAND 
Schnaper, Morton J., 6900 Arlington Rd., Bethesda 14 


MICHIGAN 


Burkholder, David F., 1520 Hill St., Ann Arbor 
Middlebrook, George A., 16570 Normandy, Detroit 


MISSOURI 
Trogdon, Thomas J., III, 201 Forest Ave., Columbia 


NEW YORK 


Angres, Fred, 288 W. 234th St., New York 63 

Fleming, J. Harris, 630 Flushing Ave., Brooklyn 6 (A) 
Shott, James T., 98 W. Parkway, Rochester 16 

Slavin, Irving IL., 45 Fairfield Rd., Yonkers 


OHIO 


Hough, Thomas E., 648 Turnbull Rd., Dayton 31 
LaMoreaux, William E., 3801 W. 152nd, Apt.-3, Cleveland 11 


PENNSYLVANIA 


Cunzeman, John L., 34 Deep Dale Dr. W., Levittown (A) 
DiBello, Lawrence A., 1406 S. 15th St., Philadelphia 46 
Glick, Bernard, 1416 Edgevale Rd., Philadelphia 31 (A) 
Hile, Clement, 7 N. Wayne St., Lewistown 

Popich, William F., 340 Burrows St., Pittsburgh 13 


TENNESSEE 
Duncan, Mary Alice, 2006 Stokes Lane, Nashville 12 


WASHINGTON 


Fedash, Stella, 408 E. 40th, Seattle 5 
Prior, Mrs. Norma N., Box 725, Prosser 


CANADA 


Boyko, Josephine, Vaughan St. and St. Mary’s Ave., Winnipes 
1, Man. 
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duce transfer 
oral 


Pleasant -Tasting Antibacterial! to 
75% profit... 
on each 


Cé 


Cépacol Bedside 

Bottle... 
this is an i 

<= exclusive, specially 
{| priced hospital, 

plan. | 


BEDSIDE BOTTLE 


antibacterial mouthwash / cs 
The Wm. S. Merrell Company 
destroys wide range of oral bacteria on Cincinnati 15, Ohio 
contact e improves oral hygiene of bedfast I would like to receive % 
patients e overcomes unpleasant taste 
promotes sweeter breath e has a clean, re- [_] A complimentary sample of Cépacol 
freshing taste that lasts e a service patients Professional literature on Cépacol 
appreciate e saves pharmacists’ and nurses’ 
time 
Name J 
for full details see your Merrell representative 
or write Hospital Department incareof Merrell 
peg Address 
THE WM. S. MERRELL COMPANY 
CINCINNATI, OHIO ¢ 8ST. THOMAS, ONTARIO Me x 


i ct = 
| 
AS . 
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4 Ideal for Daily 
& a THROAT ond CARE 
AGE 
ALCOHOL 16% 


CHYMOTRYPSIN, W-T 


for reduction of local 


inflammation, edema, 
congestion... 


IDICATION 
CIRCULATORY DISORDERS 
Phlebothrombosis and thrombophlebitis. 
ACCIDENTAL INJURIES 
Sprains, strains, bruises, hematomas. 


BRONCHOPULMONARY DISORDERS 
Bronchiectasis, bronchial asthma, 
emphysema. 

ACUTE INFLAMMATION 
Bursitis, arthritis and cellulitis. 

TISSUE NECROSIS 
Varicose, diabetic and decubitus ulcers. 

SURGERY 
Inflammation, edema and hematoma. 

OBSTETRICS 
Episiotomies, phlebitis, postphlebitic 
edema, postpartum breast engorgement, 


Dosage: 0.5 cc to 1.0 cc deeply in the gluteal 
muscle once or twice daily as indicated. 


Supplied: In 1 cc ampuls and 5 cc vials, each 
ec containing 5000 units of proteolytic activity 
in an aqueous solution containing 50 mg gela- 
tin, 0.1 mg propyl parahydroxybenzoate, 0.9 mg 
methyl parahydroxybenzoate. 


THE WARREN-TEED PRODUCTS COMPANY 


COLUMBUS 15, OHIO 


Dallas Chattanooga los Angeles Portland ~ ae 
Aamactutl 
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The Pharmacist Wields 
a New Weapon 


“) ROADSWORDS are not standard equipment in Hospital 
Pharmacies these days . . . nor do rising costs roam your hospital’s 
corridors in the form of flesh-and-blood dragons. 


The point of the picture, however, stems from the fact that the 
Pharmacist has become a major income-producer in today’s hospital 0 
... and the preparation of hospital-made surgical fluids under phar- Bie « 


macy supervision is a powerful factor in that trend. 


AMSCO has developed a complete technic and all required 


equipment for the safe, convenient and low cost production of 

hospital-made solutions. The program may involve either surgical | 

or parenteral solutions or both . . . always under the direction of 

the Pharmacist. 
If your hospital is not yet preparing its own solutions under your 

supervision, you have an exceptional opportunity. Through the 

tested and proved AMSCO procedures you can save thousands of 


dollars for your hospital and materially increase your own growing 
stature as a member of the hospital team. 


®A 32-page illustrated brochure 
“Sterile Fluids for the Hospital” will 
prove interesting to every Pharmacist. 
Request your copy of MC-513R TODAY. 


AMERICAN 
STERILIZER 


ERITE*PENNSYLVANIA 
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y Whether the chart calls for once 


New Instant Mix Metamucil is easier to give and take... even at the bedside! daily Or t 1 d 
It comes packaged in individual premeasured foil-wrapped packets... each 


equivalent to one rounded teaspoonful of Metamucil powder. Just pour the powder from the packet . . . add cool 
water... and instantly there is a palate-pleasing drink for relief of all types of constipation. These convenient 
5 ‘ new Metamucil packets offer many added benefits: Simpler, time-saving dispensing for 
It S easier both pharmacists and nurses; no more wastage or spillage; assured accuracy of dosage. 


than ever to administer smoothage therapy with 


INSTANT METAMUCIL 


(brand of psyllium hydrophilic mucilloid) 


i In the convenient, new 1-teaspoonful EASY TO GIVE... PLEASANT TO TAKE The resulting delightfully 
jie premeasured packet for individual Just pour the powder from one packet lemon-flavored liquid is ready 


mixing—without stirring 


> 
a 
4 
7 
ee ee patient requirements ...add cool water slowly for instant for immediate intake 
26 2 


it 


Like oil on troubled waters... 


Formula 


DONNATAL TABLETS 
DONNATAL CAPSULES 
DONNATAL ELIXIR (per 5 cc.) 


Hyoscyamine Sulfate......0.1037 mg. 
Atropine Sulfate ............ 0.0194 mg. 
Hyoscine Hydrobromide. .0.0065 mg. 
Phenobarbital (% gr)... 16.2 mg. 


DONNATAL EXTENTABS® 
(Extended Action Tablets) 


Each Extentab (equiva- 
lent to 3 Tablets) pro- 
vides sustained 1-tablet 
effects...evenly, for 10 to 
12 hours — all day or all 
night on a single dose. 


DONNATAL 


provides superior spasmolysis [Ronins) 


through provision of natural belladonna 
alkaloids in optimal ratio, with phenobarbital 


A.H. ROBINS CO.,INC., RICHMOND 20, VA. 
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Lehn & Fink 


PROFESSIONAL DIVISION 


newsletter 


EIGHTH OF A SERIES WITH SIGNIFICANT SUGGESTIONS FOR CONTROLLING CROSS INFECTION 


the hospital as well as others of us concerned with 

infection control—learns more about the con- 
tinuing importance of the problem, we seem to be getting 
an increasing number of requests for specific instructions 
on not only “how to” but “how frequently” disinfectants 
should be applied. Fortunately, the simplicity of applying 
Amphyl®, O-syl®, or Lysol® disinfectants, and Tergisyl® 
detergent-disinfectant, makes it possible for us to furnish 
you with easy-to-follow instructions on any one of them. 
The frequency with which they need to be used in various 
applications, however, may vary widely depending upon 
the degree of environmental contamination to which the 
particular area is exposed. Many hospitals have done their 
own bacteriological testing and set up their own standards 
of frequency on various services. For general guidance, 
you may find the following suggestions helpful. 


M ORE and more each month as everyone —those in 


Writing on “Sanitation in Patient Care Areas’, Dr. Ruth 
B. Kundsin (Journal of the American Medical Women’s 
Association, January, 1960) emphasizes the dangers of 
bacterial fall-out from commonplace hospital activities 
and suggests two methods of attack: 1) to decrease fall-out 
by a careful re-evaluation of activities, and 2) to destroy 
bacteria deposited. Among the recommendations made to 
accomplish the latter is disinfection of floors by the wet 
pickup technic on the following schedule: “daily disinfec- 
tion — corridors, delivery room, dressing room, emergency 
ward, isolation rooms, nursery, pediatric ward, and utility 
rooms; weekly disinfection —medical ward and surgical 
ward; and terminal disinfection—autopsy room, single 
room, maternity ward, and operating room.” 


Dr. H. Taylor Caswell and his co-workers at the 900-bed 
Temple University Medical Center reveal some interesting 
figures on both the incidence and control of staphylococcal 
infections as experienced over three years with 60,000 
admissions a year. (Surgery, Gynecology & Obstetrics, 
May, 1960) While infection in 10,000 clean surgical 
wounds each year decreased approximately 60%, there was 
an appreciable increase in hospital related medical infec- 
tions with phage type 80/81 identified in 71%. Concur- 
rently, the number of patients admitted for treatment of 
staphylococcal disease doubled — emphasizing the hospital’s 
problem in care of this constant flow of heavily contami- 
nated patients into the hospital from the community. 


May we again mention that one of the best dramatiza- 
tions of how the staph-infected patient can contaminate the 
hospital is shown in the color motion picture, “Hospital 
Sepsis: A Communicable Disease”, sponsored jointly by 
the AHA, AMA, and ACS on an industry grant with tech- 
nical supervision by Dr. Carl W. Walter? When this film 
is shown in your hospital, be sure to see it. An essential 
measure recommended to control spread of staph through 
the environment is generous use of bactericidal cleaning 
methods. 


L & F’s Tergisyl® detergent-disinfectant fits the recom- 
mendations made by Dr. Walter when describing his floor. 
flooding technic at a Massachusetts Medical Society 
meeting —that a synthetic phenolic is the product of choice 
for operating room floor care. We have just revised our 24- 
page booklet on Tergisyl and would be glad to send youa 
copy, Or as many copies as you would like for teaching pur- 
poses. Included are suggestions for use of this combined 
cleaning and disinfecting agent in all areas of the hospital 
in the economical new 1:100 dilution. Tergisyl is also the 
detergent-disinfectant used at Huggins Hospital in Wolfe- 
boro, New Hampshire, under Dr. Ralph Adams’ instruc- 
tions, to achieve “near sterility” of operating room floors, 
walls, and furniture following his “zone concept” of bac- 
teriologic cleanliness. (SG&O, March, 1960) If you would 
like this new booklet, a reprint of Dr. Adams’ article, and 
Tergisyl samples, please write us. 


Are you concerned about adequate chemical disinfection 
of catheters? So much has been in the literature recently on 
the dangers of inadequate sterilization that we wouldn't be 
surprised if you were. To help you meet this problem, we 
have prepared an instruction card on O-syl® disinfectant 
specifically on this subject. The card is designed so that it 
may be posted for permanent instructions, or we will send 
you multiple copies for teaching purposes if you wish. Just 
let us know which you want. O-syl’s broad microbicidal 
activity against a wide variety of. enteric organisms as well 
as Staphylococci, Pseudomonas, and TB bacilli recommends 
it for this use. 

Focusing their attention on gram-negative bacilli, Dr. 
Hans H. Zinsser and his co-workers from the Department 
of Urology at Columbia University College of Physicians 
and Surgeons report alarmingly high mortality from septi- 
cemias due to urinary infections as follows: E. coli 
bacteremias, 38% ; Aerobacter aerogenes, 60%; and Pseu- 
domonas aeruginosa, 75%. While they were successful in 
reducing mortality from Aerobacter aerogenes septicemia 
in 1958 and 1959 60%, the incidence increased 300%, 
pointing up the great need for combatting the changing 
bacterial flora in the hospital with aseptic cleanliness. (The 
Journal of Urology, page 755, May, 1960) 


Some of you will be reading this letter before the Amer! 
can Hospital Association meeting in San Francisco and 
some afterwards. Others may be seeing it before the Amer'- 
can Public Health Association meeting, which is also in 
San Francisco this Fall. If you are at either of these meet: 
ings, we hope you will stop and visit us at our exhibit booth. 


Charles F. Manz 
General Sales Manager 
Professional Division 


LEHN & FINK PRODUCTS CORPORATION 
4934 LEWIS AVENUE, TOLEDO 12, OH 
© L&F 1960 
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Certification Laboratory 


Dear Sirs: I do not usually resort to writing comments 
to Editors but I was riled slightly by the item which 
Mrs. Evlyn Gray Scott quoted from Drug and Cos- 
metic Industry in her letter appearing in the August 
issue of the AMERICAN JOURNAL OF HospITAL PHar- 
MACY. 


To quote a portion of a paragraph “. . . No one 
can expect the retail pharmacist to check the quality 
of all the medicinals he buys for compounding pur- 
poses. He lacks the training, the time, and the money 
to pursue such a practice. . .” The thing I object to is 
the idea that some foreign professions have, foreign to 
pharmacy that is, suggested that a pharmacist lacks the 
training to pursue such a practice. This idea is not 
only current among non-pharmacists as it seems to be 
among some so-called pharmacists themselves. The 
training I received when in school permitted me to 
pursue much along this line, and I believe that most 
pharmacists today receive this training. If they do not, 
then the five years they are spending in pharmacy 
training today is surely wasted. The average pharma- 
cist graduating from our schools these days is very 
capable of doing this testing and assaying. He may not 
have the time or money to do so, but he surely is cap- 
able. Pharmacists today seem to be satisfied to pursue 
a life of super-salesmanship in retail pharmacy or a 
sedate life of acting as a pharmaceutical warehouseman 
for a hospital rather than practice the profession they 
have been prepared for. There is a great deal more in 
store for these people if they would only use what 
they spend years to acquire. There are many dedicated 
pharmacists such as are found within the ASHP who 
have dedicated themselves to the furtherance of phar- 
macy and who can and do use the many facets of 
pharmacy which they have been taught to good avail. 
I am sure there are many in retail pharmacy such as 
those engaged in the so-called professional pharmacy 
that are likewise able. But, I do resent having anyone 
tell me that a pharmacist lacks the training to do these 
things. This is not true and if a pharmacist finds it is, 
then his schooling surely cheated him out of something 
to which he is entitled. 
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I hope that there are not many pharmacists who 
feel that they are not capable of checking the quality 
of the items he uses for compounding because he is 
lacking in training. 

R. H. Kiorzman, Ph.G. B.S. 


2816 Sixth Avenue 
Great Falls, Montana 


Narcotic Reprint 


Dear Sirs: I thought that your letter to the adminis- 
trators of hospitals in our country, along with the re- 
print from THe BuLLetin on “Regulations for Han- 
dling of Narcotics” was well done and certainly a step 
that should help cement the relationships between some 
of our administrators and the status of hospital phar- 
macists. 


Epwarp Superstine, Chief Pharmacist 


Metropolitan Hospital 
1800 Tuxedo Avenue 
Detroit 6, Michigan 


Dear Sirs: I would like to obtain twelve copies of the 
reprint, “Regulations for Handling Narcotics.” We 
plan to use these in in-service education, and on our 
nursing stations. Thank you .. . 


Beatrice R. SHERRILL, R. N. 


Methodist Hospital 
Hattiesburg, Mississippi 


From an Honorary Member 


Dear Sirs: .. . It was a very pleasant and unexpected 
surprise when I received your message informing me of 
my election to Honorary Membership in the Soctety. 
This is one of the finest things that has every happened 
to me. Will you express my sincere thanks and ap- 
preciation to the officers and membership for the honor 
they have bestowed on me. 

Hans S. HANSEN 


St. Agnes Hospital 
Fresno 5, California 


Epiror’s Nore: Mr. Hans S. Hansen, president of the 
AMERICAN Society oF HosprtaL Puarmacists for the 
1946-1947 term, was elected an Honorary Member of 
the Socrety at the 1960 Annual Meeting. 
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4,860 
CULTURES... 
14% 
SENSITIVE TO 


OROMYCETIN 


(chloramphenicol, Parke-Davis) 


IN VITRO SENSITIVITY OF 4,860 GRAM-POSITIVE AND GRAM-NEGATIVE 
PATHOGENS TO CHLOROMYCETIN AND TO FIVE OTHER ANTIBACTERIALS* 


CHLOROMYCETIN 74% 


Antibacterial A 61% 


Antibacterial B 56% 


Antibacterial € 55% 


Antibacterial D 52% 


AntibacterialE 23% 


*Adapted from Goodier, T. E. W., & Parry, W. R.: Lancet 1:356, 1959. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including 
Kapseals® of 250 mg., in bottles of 16 and 100. 

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been 
associated with its administration, it should not be used indiscriminately or for minor infections. 
Furthermore, as with certain other drugs, adequate blood studies should be made when the 
patient requires prolonged or intermittent therapy. os96o 


PARKE, DAVIS & COMPANY - Detroit 32, Michigan PARKE-DAVIS 
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editorial 


by DON E. FRANCKE 


Guiding Principles Of Formulary System 


P THE FORMULARY SYSTEM AND HOSPITAL formularies 
have existed in this country since the days of the 
American Revolution when the Lititz Pharmacopoeia 
was published in 1778 for use by the Continental 
forces. It was not until 1816, however, that a formulary 
for a private civilian hospital was compiled and it is 
noteworthy that the Pharmacopoeia of the New York 
Hospital was published “under the authority of the 
physicians of that institution.” In fact, much later, it 
was Dr. W. J. Stainsby, a physician at New York Hos- 
pital, who, with the pharmacologist Dr. Robert A. 
Hatcher, formulated the first guiding principles for 
the operation of the formulary system. The recom- 
mendations of Stainsby and Hatcher were published in 
both the Journal of the American Medical Association 
[101:1802 (Dec. 2) 1933] and the Journal of the 
American Pharmaceutical Association [22:1281 (Dec.) 
1933], and greatly influenced the development of 
formularies in American hospitals. The principles set 
forth by these men have guided the operation of the 
formulary system in hospitals during recent years. 

In 1936 a new concept was introduced into the 
operation of the formulary system—one which rec- 
ognized the importance of establishing formal liaison 
between the hospital pharmacist and the medical 
staff. This came with the adoption of the first Mini- 
mum Standard for Pharmacies in Hospitals by the 
American College of Surgeons. This document was the 
work of Dean Edward Spease, who at that time was 
directing the School of Pharmacy at Western Reserve 
University, and Robert Porter, who was the Chief 
Pharmacist at Western Reserve University Hospitals 
in Cleveland. Spease and Porter sagaciously recognized 
that there existed nowhere in the hospital a medium 
through which the chief pharmacist could formally 
communicate with the medical staff. True, the chief 
pharmacist was a department head; true, he could dis- 
cuss problems at medical staff meetings and resolve 
questions with individual physicians. But there was 
no organized group within the hospital which con- 
tained representatives of both medicine and pharmacy 
and which assigned to the pharmacist specific respon- 
sibilities and privileges. Spease and Porter filled this 
need by recommending the establishment of a Phar- 
macy Committee with the pharmacist as permanent 
secretary. ‘This recommendation was, of course, 
adopted by the American College of Surgeons and has 
been carried forward and strengthened in the revised 
Minimum Standard of which the section devoted to 
the Pharmacy and Therapeutics Committee forms an 
integral part. 
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During recent years there has been an increased 


_ need, however, to spell out more completely the pur- 


poses, organization, functions and scope of the Phar- 
macy and Therapeutics Committee and to establish 
and implement more detailed and clear-cut principles 
for the operation of the formulary system. This need 
has arisen partly due to the greatly increased volume 
of drugs dispensed in hospitals, partly because of the 
large increase in the number of drugs and their com- 
binations available, and partly due to certain market- 
ing practices of the pharmaceutical industry. To meet 
this need, the Joint Committee of the American Hos- 
pital Association and the AMERICAN Society oF Hos- 
PITAL PHarMacists has drafted a “Statement on the 
Pharmacy and Therapeutics Committee” (page 611), 
a “Statement on the Guiding Principles on the Opera- 
tion of the Hospital Formulary System” (page 609), 
and a “Statement of Principles Involved in the Use 
of Investigational Drugs in Hospitals” (page 612). 
Each of these statements, which concern the handling 
of drugs in hospitals, has been approved by the execu- 
tive bodies of the respective organizations. 


But guiding principles must be analyzed and inter- 
preted in the light of everyday practices if they are to 
find widespread adoption. Of immense help in this 
respect is the discussion by Alanson W. Willcox of 
“The Legal Basis of the Formulary System” (page 
602). As Mr. Willcox emphasizes, “A major difficulty 
in the past has been that hospital practices have varied 
in particulars bearing upon legality, with the result that 
arguments pro and con have often failed to meet be- 
cause they were based on different assumptions regard- 
ing the manner of operation.” Mr. Willcox has pre- 
pared a lucid discussion of the subject clearly setting 
forth the importance of basic principles and emphasiz- 
ing the fundamental role of the medical staff in the 
operation of the formulary system. 


The formulary system is sound in principle. It is an 
effective method for the evaluation and selection of 
drugs in hospitals. Its successful operation must always 
rest upon the informed cooperation of the medical 
staff. But, in the operation of the formulary system, 
the hospital pharmacist plays an essential role as sec- 
retary of the Pharmacy and Therapeutics Committee 
and as the responsible head of the pharmacy depart- 
ment. Upon him rests, to a major extent, the re- 
sponsibility of a valid hospital formulary program. The 
statements and discussion published in this issue of the 
Journat should aid him in carrying out this important 
professional responsibility. 
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THE 


LEGAL BASIS 
THE 


FORMULARY 
SYSTEM 


by ALanson W. WILLcox 


P THE LEGALITY OF THE FORMULARY SYSTEM OF 
dispensing drugs in hospitals can be discussed more 
intelligently in light of the guiding principles approved 
by the American Hospital Association and the AMERI- 
cAN Society oF HospitaL PuHarmacists. A major 
difficulty in the past has been that hospital practices 
have varied in particulars bearing upon legality, with 
the result that arguments pro and con have often failed 
to meet because they were based on different assump- 
tions regarding the manner of operation. Since the as- 
sumptions have often been unexpressed, confusion has 
been considerable. 

The purpose of the present paper is to explain the 
need for the legal precautions recommended by the 
guiding principles, and to indicate how they will serve 
to protect the legality of the formulary system as it gen- 
erally operates. 


The accompanying opinion of Boynton Livingston, 


ALANson W. WILLCOx, a graduate of the Harvard 
Law School, is General Counsel of the American Hos- 
pital Association, 


2 > > . 
Presented at the annual meeting of the AMERICAN SOCIETY 


Puarmacists, Washington, D. C. 17 August 
IOV, 


Th his article is being published simultaneously in Hospitals, 
Journal of The American Hospital Association. 
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Esq., concludes that these precautions avoid infringe- 
ment of trademark right. In the opinion of the present 
author, the same precautions also avoid violation of 
the Federal Food, Drug, and Cosmetic Act, and they 
should avoid conflict with state laws in most if not 
all of the states. The wording of state laws varies, 
however, and it is possible that in a few states the 
guiding principles may require modification in some 
particulars. Local court decisions and attorney general 
opinions must be examined, to make certain that 
none stands in the way. For all these reasons, only an 
attorney practicing in the state can take responsibility 
for the legality of the formulary system in that state. 


Necessity of Agreement by Physician 


There would be no “formulary problem” for the 
lawyers if in all prescriptions’ the drugs ordered were 
described by their official or nonproprietary names. The 
only problem inherent in the system arises because, 
when prescriptions are written by proprietary names, 
the system stipulates that in normal course the prescrip- 
tions will be filled without reference to brand identity. 
But for the agreement of the prescribers authorizing 
this course, it would be an illegal procedure, and the 
guiding principles point out that it should not be fol- 
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lowed in any instance in which the prescriber indicates 
in an appropriate manner that he does not wish it 


followed. 

A prescription affords the pharmacy or hospital its 
only legal authority to dispense or administer a drug 
bearing the prescription legend. This means that the 
dispensing or administering is illegal if it is not in ac- 
cordance with the physician’s authorization or consent, 
even though the disparity consists only in a variance be- 
tween products chemically and therapeutically identi- 
cal but of different brands.* If the drug has moved in 
interstate commerce, dispensing of a brand not author- 
ized or consented to by the physician may be a techni- 
cal violation of the Federal Food, Drug, and Cosmetic 
Act; and more important, it is in most states a viola- 
tion of state anti-substitution laws or regulations. 

There are ample reasons, legal as well as non-legal, 
to guard against unauthorized dispensing or administer- 
ing of drugs. Even where no health hazard is involved, 
as in the case of drugs chemically and therapeutically 
identical, there may be a material risk of disciplinary 
proceedings against the pharmacist, which could lead 
to suspension or revocation of his license. The hospital 
board of trustees or medical staff or administrator can- 
not justifiably expose the pharmacist to this risk. There 
is also the ever-present possibility of criminal prosecu- 
tion of the pharmacist and perhaps of others—doubt- 
less a slight risk as long as all goes well, but a risk not 
to be courted needlessly. Finally, although the chance 
of injuring a patient by dispensing one brand rather 
than another is extremely slight, medication errors do 


1. The word “prescription” as used throughout this paper 


includes what in hospital parlance is described as a “medica 


It may consist merely o 


tion order.” i; notation on the pa 
tient’s chart 
It IS no 


physician may be unimportant, or even 


defense that limitations imposed the 
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occur from time to time, and the defense of a case 
based on medication error would be more difficult if 
it could be shown that the physician’s order had been 
disregarded without his consent. 

For all these reasons, dispensing not authorized or 
consented to must be avoided. The question is how this 
can be done consistently with use of a hospital formu- 
lary. 

The simplest method, from the lawyer’s point of 
view, would be to require all physicians to write all 
prescriptions by the official or nonproprietary names 
of the drugs prescribed. If such a requirement could 
be made and enforced, there would be no legal problem 
in filling the prescriptions or labeling the containers, 
Unfortunately, however, such a blanket requirement 
is generally thought impractical of application to the 
entire medical staff. If any hospital were prepared to 
apply such a requirement to its house officers, and 
apply it rigorously, the consent of these officers called 
for by the guiding principles could be dispensed with. 


Imprint on Prescription Forms 


Precisely the same legal effect as the writing of a 
prescription by nonproprietary name can be obtained 
by an imprint on prescription forms, suggested by the 
guiding principles as an optional procedure. Thus, 
if a physician signs a prescription in a proprietary name, 
but bearing the statement “dispensing by nonproprie- 
tary name authorized unless checked here ["]” or similar 
wording, the meaning is clear. Unless the physician 
“checks here” he has written a prescription in the 
alternative, calling for either the brand which he has 
named or any other brand of the same basic drug. 
Whichever way the pharmacist fills it, he is acting in 
strict and literal accord with the prescription. 

Here again, however, what is an obvious and simple 
procedure from the lawyer’s point of view encounters 
difficulties in practical operation. It is awkward to 
place the necessary imprint on all the many hospital 
forms and in all the places where medication orders 
may appear; physicians occasionally use prescription 
blanks they have brought from their offices; in 
emergencies drug orders may be given orally and 
confirmed later. The imprint device, in short, al- 
though a useful supplementary mechanism, is not for 
most hospitals a satisfactory overall means of authoriz- 
ing application of the formulary system. 

It is for these reasons that a general authorization 
given in advance, by all staff physicians and all other 
prescribers who may use proprietary names, is generally 
a prerequisite to the operation of a hospital formulary 
system. Let us consider, first, whether physicians are 
permitted by law to give such general authorization; 
second, the manner in which the authorization should 
be manifested; and third, its legal effect as protection 
to the pharmacist. 
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Legality of General Consent 


The legality of general consent, as prior authoriza- 
tion has usually been called,* has been questioned on 
the ground that it constitutes an unlawful surrender of 
professional judgment, which medical practice acts 
require to remain untrammeled. So far as this author 
is aware, such an argument has never been directed 
against a formulary system which, like that envisaged 
by the guiding principles, provides a ready means by 
which the physician may insist upon a particular brand 
of drug in any instance in which he deems such action 
wise. The argument, nevertheless, should be examined 
on its merits. 

When a physician accepts the privilege of practicing 
in a hospital he commonly yields to the medical staff 
as a whole, so far as his practice in that hospital is 
concerned, certain professional decisions which he is 
otherwise free to make for himself. If he disapproves 
of the operating room procedures, or the limitation on 
the use of oxygen for premature infants, or a require- 
ment of consultation in certain circumstances, or the 
surveillance of his work by the tissue committee—to 
pick examples at random—-he is free to take his patients 
elsewhere and practice as his own judgment may dic- 
tate. But he is not free to disregard, in that hospital, 
the reasonable rules established pursuant to the con- 
sensus of his professional peers. So the courts have held. 
Generally speaking, the better the hospital and the 
better its medical staff, the greater the controls over 
the individual physician; indeed, these controls have 
become the hallmark of good medical practice in hos- 
pitals, and a prerequisite to hospital accreditation. 


The hospital formulary system, as stated in the 
guiding principles, “is the accepted method whereby 
the medical staff of a hospital, working through a 
Pharmacy and Therapeutics Committee selected by it, 
evaluates, appraises and selects from among the numer- 
ous medicinal agents available, those that are con- 
sidered most useful in patient care, together with the 
pharmaceutical preparations in which they may be 
administered most effectively.” In view of the number 
and variety of pharmaceuticals that are available today, 
and the rate at which new ones are being developed, 
it is evident that the typical practicing physician can- 
not appraise their relative value as effectively as can 
4 group especially charged with this responsibility. As 
in other aspects of hospital practice (but to a lesser 
extent because of his reserved right to make excep- 
tions), the physician subordinates his judgment to an 
informed opinion arrived at by a staff committee and 
concurred in by the medical staff as a whole. Seen in 


3. The words “authorization” and “consent” are for present 
Purposes interchangeable, but “authorization” seems more 
descriptive in that it suggests the affirmative role of the phy- 
sicians in the formulary system, as distinguished from the 


Passive acquiescence which might be suggested by the word 
consent.” 
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this light, the restriction implicit in the formulary sys- 
tem is a lesser invasion of the physician’s professional 
prerogatives than are many other provisions of the by- 
laws of a hospital medical staff. 

If the primary purpose of the formulary system to 
improve patient care were not intermingled with and 
sometimes obscured by economic considerations, prob- 
ably the propriety of its acceptance by physicians would 
never have been questioned. But the fact that the sys- 
tem may save money as well as promote a high quality 
of care is hardly a valid argument against it. It can- 
not be assumed that the medical staff will subordinate 
health to economy in respect to the purchase of drugs, 
any more than it will do so in other aspects of medical 
care. 

At any rate, the system recommended in the guiding 
principles preserves the physician’s full freedom of ac- 
tion, by permitting him to stipulate a particular brand 
of drug in any case in which he finds reason to do so. 
With this right reserved, the legality of his participation 
in the system seems not open to question. 


Evidencing General Consent 

The advantage of having the authorization by staff 
physicians and other prescribers expressed in writing is 
self-evident. 

A physician who accepts and exercises staff privileges 
in a hospital, knowing that the formulary system is in 
effect, would probably be found by a court to have 
agreed to it; but argument and uncertainty, and the 
risk of faulty memory or faulty understanding by in- 
dividuals concerned, can be avoided by a very simple 
writing. In case a hospital or its pharmacist is chal- 
lenged by a state board of pharmacy, either of them 
is in a far more comfortable position if a written au- 
thorization by all staff physicians and other prescribers 
is on hand. 

If the formulary procedures are set forth in the 
medical staff bylaws, or the medical staff rules, a 
written agreement in general terms to abide by the 
bylaws and rules would seem to be sufficient. Insertion 
of a reference in the subscription clause, however, 
specifically authorizing application of the formulary 
system to the signer’s prescriptions where he does not 
otherwise indicate, makes clear beyond dispute that he 
is knowingly and intentionally accepting the formulary 
procedures. 

Some lawyers believe that a separate document, 
which may be the only method for house officers who 
customarily do not sign the bylaws, is a_ preferable 
method of obtaining authorization by members of the 
medical staff as well. A separate document, like a spe- 
cial reference in the subscription to the bylaws, makes 
clear that attention has been focused on the formulary 
system. Such a document should refer to a written 
statement of the formulary policies and procedures 
(whether the statement appears in the bylaws or else- 
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where) and recite that the signer is familiar with that 
statement. 

The existence of the necessary authorization or con- 
sent is a matter of fact, and there is no rule of law 
about the manner of its proof. But it is a matter of 
such importance to both the hospital and the phar- 
macist that in self-protection they ought to put their 
ability to prove it beyond the realm of argument. Sig- 
natures on an appropriate document are by all odds 
the best way to do this. In protection to itself and in 
fairness to its pharmacist, a hospital ought not to apply 
its formulary system to the prescriptions of any phy- 
sician unless it has on file a signed and unrevoked au- 
thorization by that physician. 


Effect of General Consent 


It has been emphasized above that a pharmacist is 
protected in dispensing a prescription drug only if 
he acts in accord with the direction of a physician. 
How, then, does the existence of a general authoriza- 
tion or consent alter the situation when an individual 
prescription written by proprietary name, without 
further indication of the physician’s intent, is presented 
to the pharmacist? 

The first question is what a prescription means when 
it is written in this form by a physician who has agreed 
to the formulary system. 

Even if we look at the actual or subjective intention 
of the physician, the probability is very strong indeed 
that he intended to call merely for the basic drug in 
question, and that he used the proprietary name only 
as a more convenient means of reference to the basic 
drug. If that was not his actual intention he was care- 
less, for he knew or should have known that the phar- 
macist would so interpret the prescription, and that 
insistence upon a particular brand required some indi- 
cation beyond the mere use of the proprietary name. 

To a lawyer, however, the question is not what 
actual intention the physician may have harbored 
when he wrote the prescription, but what intention he 
has manifested to the pharmacist by the writing. What 
would “the ordinary prudent man” in the pharmacist’s 
position, knowing what the pharmacist knows, believe 
to be the physician’s intent?* 

When a physician in a hospital following the formu- 
lary system gives a written or oral prescription by 


4. The American Law Institute states as a general rule 
that “words or other manifestations of intention *** are 
given the meaning which the party making the manifestations 
should reasonably expect that the other party would give to 
them.” Restatement, Law of Contracts (1932), sec. 233. Even 
in the unlikely event (id., sec. 228) that the parol evidence 
rule were held applicable to a prescription, the document 
would stiil be interpreted in accordance with its meaning to 
“a reasonably intelligent person acquainted with all operative 
usages and knowing all the circumstances” (ruling out only 
oral statements by the parties of what they meant). Id., sec 


230. 


606 


proprietary name, without further indication of his 
intent, he knows, and knows that the pharmacist knows, 
(1) that the physician has signed a general authoriza- 
tion to fill prescriptions by nonproprietary name, (2) 
that he has not revoked this authorization, as he has 
a legal right to do at any time, (3) that in the absence 
of contrary indication by the physician, the prescrip. 
tion will be filled in accordance with the rules of the 
formulary, and (4) that he has given no contrary in- 
dication. Under these circumstances, the fair and 
reasonable meaning to the pharmacist is that he is 
authorized to dispense the basic drug ordered, in ac- 
cordance with the formulary system and without regard 
to brand identity. 

A prescription is not intended to be read by the 
general public. It is a communication between two 
individuals, the physician and the pharmacist, and can 
only be read in the light of their knowledge. Whether it 
is written by trade or nonproprietary name, it con- 
veys to the recipient the meaning of the sender only 
because they share an understanding of the esoteric 
symbols used. No court could interpret a prescription 
without the aid of expert testimony—without consider- 
ing what it means, not to a layman, but to the phar- 
macist recipient. What it means to him is governed 
partly by pharmaceutical terminology, but partly also, 
if he is operating under a formulary system, by the rules 
of the formulary system. In a lawyer’s language, the 
formulary system is a “local usage” within the hospital, 
and all authorities agree that a local usage may modify 
the meaning of a writing. Here, the modification con- 
sists in reading into the prescription a term not ex- 
pressed, “or the formulary equivalent.” 

Even if a court were reluctant to interpret the pre- 
scription in this fashion, however, the result would be 
the same because the order for a proprietary product 
would in effect be accompanied by an authorization to 
dispense any other brand of the same basic drug. There 
can be no question that if two documents were handed 
to the pharmacist simultaneously, a prescription by 
brand name and an authorization to fill it with a dif- 
ferent brand, the authority of the pharmacist would be 
the sum of the two authorizations. The situation is 
precisely the same with respect to a brand name pre- 


5. 9 Wigmore, Evidence (3rd ed., 1940), sec. 2463; 3 
Williston, Contracts (rev. ed., 1936), sec. 608; 3 Corbin, 
Contracts (1951), sec. 555. The American Law Institute 
states that a usage is effective where the parties have agreed 
to it, or where they know of its existence and neither party 
“knows or has reason to know that the other party has an 
intention inconsistent with the usage. “Restatement, Law of 
Contracts, sec. 247. , 

The Institute gives this highly pertinent illustration (id., 
sec. 246, illustration 3): A contract to sell “San Domingo 
mahogany” may be fulfilled, in accordance with a usage of 
the trade, by the delivery of mahogany of similar character- 
istics but of different origin. By the same token, it seems 
clear, an order for a proprietary drug may be filled, in ac 
cordance with a hospital usage, by the delivery of a drug 
chemically and therapeutically identical but of different origi” 
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FORMULARY SYSTEM 


MASON, FENWICK & LAWRENCE 
Patent and Trade-Mark Lawyers 
Woodward Building, 15th & H Streets, N.W. 
Washington 5, D.C. wa 

May 17, 1960 


Mr. Alanson W. Willcox 

General Counsel 

American Hospital Association 

Mills Building 

17th and Pennsylvania Avenue, N.W. 
Washington 6, D.C. 


Dear Alan: 

This will acknowledge your letters of April 21st, May 2nd and May 10th, 1960 regarding the ap- % 
plication of the formulary system with respect to prescribing and dispensing of drugs in hospitals and con- ra 
firm my conferences on May 2nd and 10th with you, Dr. Archambault, and G. Cabell Busick of our ag 
office regarding the matter. : 

We have reviewed the information furnished regarding the formulary system. It is our understanding ee 
that under this system physicians consent and agree that in prescribing or ordering a particular drug by By 
a proprietary name, they authorize the hospital pharmacists to fill the prescription or order with the same bs 
drug, although it may be of different manufacture or source than that indicated by the prescription or a 
order. 

We also understand that in the event a physician desires that a drug of particular manufacture or 
source be dispensed, specific instructions over and above the designation of a proprictary name must be 
given by the physician. In the absence of specific instructions for the filling of the prescription or order 
with a drug of particular manufacture or source the pharmacist may fill the prescription or order with the 
same drug, but it need not be of the same manufacture or source as indicated by the proprietary name on 
the prescription or order. 

We believe that when pursuant to a valid consent of the physician a prescription or order is filled 
by the pharmacist with the same drug, but of different manufacture or source, the container for which 
bears merely a non-proprietary name this would not constitute passing off nor would it impinge upon 
the trademark rights of the company whose proprietary name appears on the prescription or order. 
It is understood that the prescription or order in question is intended to be only a means of communica- 
tion between the physician and the hospital staff pharmacist, both of whom have knowledge of and have tee 
undertaken to participate in the formulary system. 

As further evidence of the physician’s consent it is desirable where feasible for the prescription or 
order to bear a legend substantially as follows: 


“Authorization is given for dispensing by non- sitios pad name 
under formulary system unless checked here — 


Under such circumstances the physician has specifically authorized the pharmacist to fill the pre- 
scription or order by non-proprietary name in accordance with the rules of the formulary system to which 


he has agreed. 

We have also considered the problem involved in the labelling of a drug for use in the hospital 7 
when the prescription or order is filled with the same drug but of different manufacture or source from % 
that indicated by the proprietary name. If the actual contents are not those of the manufacturer or i 
source whose proprietary name is designated on the prescription or order, use of the proprietary mame “F 
on the label should preferably be avoided. Be 

We understand, however, that it is essential in many instances that the proprietary name be placed on ae 


the label in some manner in order that the nurse administering the medication has a check against the 
prescription or order to avoid medication error. In such situations an appropriate legend must appear on 
the label in conjunction with the proprietary name. The legend should not state that the contents 
are those of the manufacture or source identified by the proprietary name when such is not the fact. 
A legend, such as the one suggested below, may suffice. 


Non-proprietary name 


Note for information of nurses: 


Prescription or order for - — filled by 
non-proprietary name as per formulary policy; contents may be é' 
of different source or identified by another brand name. 
The space in the legend would be completed by the pharmacist with the proprietary name which 7 
appeared on the prescription or order. If a legend along the lines suggested above is used, the staff and aye 


personnel, familiar with the formulary system, who administer the drugs should know that the contents, 

although of the same drug, are not necessarily of the same source or manufacture as identified by the pro- 
prictary name on the prescription or order. 

Sincerely yours, 

BPL:hem BoyNTON P. LivincsTon 
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scription accompanied by a prior general authorization, 
provided (1) that the authorization was valid in the 
first place, and (2) that it still subsists.® 


1. We have seen that such a general authorization, 
probably valid in any case, is unquestionably valid if 
a mechanism is provided by which the physician may 
insist on a particular brand when he so desires. 


2. In the case we are supposing, the authorization 
has not been revoked or rendered inapplicable to the 
particular case—and therefore it still subsists—unless 
the very act of writing a prescription in a proprietary 
name were held to constitute a revocation, either in toto 
or ad hoc. But the parties have agreed that this act shall 
not in itself be a revocation; they have agreed that 
something more than the writing of a trade name 
shall be necessary to render the general authorization 
inapplicable even to the particular case. With consider- 
ations of public policy fully satisfied by the physician’s 
reserved right to insist upon a brand, there is no reason 
that a court should hesitate to respect the agreement 
of the parties on this point.’ 


Labeling of Medication Containers 


So far as they relate to trademarks, questions of label- 
ing are dealt with in the accompanying opinion of Mr. 
Livingston. The same precautions which he finds suf- 
ficient to preclude trademark infringement should 
suffice to prevent formulary nomenclature from raising 
any question of false labeling under food and drug 
laws. 

Any labeling requirement under food and drug or 
similar laws, other than with respect to the naming 
of the drug, will presumably be unaffected by the 
formulary system. So far as nomenclature is concerned, 
an accurate use of the nonproprietary name is both 
unobjectionable and, as far as is known, everywhere 
legally sufficient. Use of a proprietary name which 
corresponds to the actual contents is also unobjection- 
able. 

If as a safeguard against medication error a pro- 
prietary name appearing on the prescription also ap- 
pears on the label in conjunction with the nonpro- 
prictary name, but does not correspond to the contents, 
it is essential that a format be employed which clearly 
negates any inference that the proprietary name de- 


6. State laws forbidding substitution without the consent 
of the prescriber would scem to b 4 wi 
conditions are met that the consent ( whet l I 
and that it still 

Compare the rule that acts, which would otherwise con 
stitute a waiver ol term Of a contract, do 1 constitute 
waiver if the parties have agreed that they should not \s 
Professor Williston says: “*** when the parties have ex- 
pressly agreed, whether orally or in writing, that certain 
acts otherwise ambiguous shall not be taken to have a certain 
meaning, that meaning should not be attributed to them.” 
Williston, op. cit., sec. 765 
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scribes the contents. Suitable formats are suggested in 
the guiding principles and in Mr. Livingston’s opinion. 

Some hospitals have adopted the practice in these 
cases of putting on the label the nonproprietary name 
and of following it, in parentheses but without explana- 
tory wording, with the proprietary name which appears 
on the prescription even though the contents are of a 
different brand. This practice cannot be approved. 
Such labeling is inherently deceptive, and it is not 
a safe or sufficient answer (though it is a true one) 
to say that hospital personnel familiar with the formu- 
lary system will not be deceived. If a container so 
labeled were produced in court, it would be difficult 
to persuade the judge that deception was not threat- 
ened, however unintentionally. The risk of an adverse 
ruling is too great to be warranted. 

The guiding principles state that the suggested form 
of labeling may be adapted for use on nursing station 
medication containers. Here the problem is a little 
different, since it may involve a number of brand 
names in which prescriptions for the basic drug may 
be written. A suitable adaptation would be: 


Von propre lar Vame 
Note for information of staff Contents may be used 
per formulary policy to fill prescription or orders 
for any of the following brands of the same basic drug 

Proprietary Name, Brand N 

Proprietary Name, Brand No 


(Proprietary Nan Brand No 


So far as possible, the proprietary names of all brands 
of the basic drug should be listed; at least all those 
names used by the hospital staff in prescribing the basic 


drug. 


Conclusion 


The hospital formulary system would present no basic 
legal problem if all prescriptions were written in official 
or nonproprietary names. 

To enable prescriptions written in proprietary names 
to be filled without regard to brand requires the au- 
thorization of all those who write such prescriptions. 
The risk of disciplinary proceedings against the phar- 
macist, the risk of criminal liability on his part and per- 
haps on others’, and the risk of complication in civil 
litigation are too great to permit the slighting of legal 
niceties. 

The system outlined in the guiding principles, in 
the opinion of the present writer, meets the require- 
ments of federal law, and probably the requirements of 
most if not all state laws. For advice on compliance 
with state laws, however, state hospital associations 
or individual hospitals must look to local counsel. The 
initiation of a formulary system without adequate legal 
advice is a hazardous undertaking. 


r 
| 
it 
il 
| 
| 
; | 
A 
3 
‘ <4 
Sel 


statement of 


GUIDING PRINCIPLES 
ON THE OPERATION OF THE 
HOSPITAL FORMULARY SYSTEM 


Approved by the Board of Trustees of the American Hospital Association and the Executive Committee of the American Society of 
Hospital Pharmacists August 1960 


Preamble 


P HOSPITALS MARSHAL AND ORGANIZE the best pro- 
fessional skills and judgment available to provide care 
and treatment of patients. The treatment of these pa- 
tients in many cases is dependent upon the effective 
use of drugs. The multiplicity of drugs available makes 
it mandatory that a sound program of drug usage be 
developed within the hospital te ensure that patients 
receive the best care and protection possible. 

In the interest of better patient care, hospitals and 
their medical staffs have advocated a program of 
objective evaluation, selection and use of medicinal 
agents in the hospital. This program is the basis of 
rational drug therapy in hospitals and has been utilized 
is an accepted method of providing a program of 
rational drug therapy in hospitals and has been utilized 
as such over the years by physicians, administrators and 
pharmacists. 

A valid hospital formulary program is based upon 
its approval by the organized medical staff, the con- 
sent of individual staff members, the functioning of a 
properly motivated Pharmacy and Therapeutics Com- 
mittee’ of the medical staff, and upon acceptance of 
the use of nonproprietary terminology. The Pharmacy 
and Therapeutics Committee, composed of physicians 
and a pharmacist and selected under the guidance of 
the medical staff, represents the official organizational 
line of communication and liaison between the medical 
staff and the pharmacy department. The committee is 
responsible to the medical staff as a whole and its 
recommendations are subject to approval by the or- 
ganized medical staff, as well as to the normal process 
of administrative approval. This Committee assists 
in the formulation of broad professional policies relat- 
ing to drugs in hospitals, including their evaluation or 
appraisal, selection, procurement, storage, distribution, 
use and safety procedures. 


Definition of Hospital Formulary and 
Hospital Formulary System 


_ The hospital formulary is a compilation of phar- 


Statement on Pharmacy and Therapeutics Committee, 
adopted by the Board of Trustees of the American Hospital 
Association and the Executive Committee of the AMERICAN 
Soctery or Puarmacists in February 1959. 
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maceuticals which reflects the clinical judgment of the 
medical staff; it is under continuous revision to keep 
it current. 

The hospital formulary system is the accepted 
method whereby the medical staff of a hospital, work- 
ing through a Pharmacy and Therapeutics Committee 
selected by it, evaluates, appraises and selects from 
among the numerous medicinal agents available those 
that are considered most useful in patient care, to- 
gether with the pharmaceutical preparations in which 
they may be administered most effectively. With prior 
consent of individual members of the organized medi- 
cal staff, the hospital formulary system provides for 
the procuring and prescribing of drugs under either 
their nonproprietary or proprietary names in instances 
where drugs have both names, although the nonpro- 
prietary designation is preferred and stressed and is 
used in dispensing and administering. Under the form- 
ulary system, the medical staff member agrees that 
when he prescribes by proprietary name he is (unless 
he otherwise indicates) authorizing the hospital phar- 
macist to dispense and the nurse to administer the same 
drug under its nonproprietary name irrespective of 
whether it is or is not of the same brand referred to in 
the prescription or order. 


Guiding Principles 

The following principles may serve as a guide to 
physicians, administrators and pharmacists in hospitals 
operating with the formulary system. 

1. The medical staff should appoint a Pharmacy 
and Therapeutics Committee composed of physicians 
and the pharmacist and outline its purposes, organiza- 
tion, function and scope. 

2. The formulary system is a creation of the medical 
staff based upon the recommendations of the Phar- 
macy and Therapeutics Committee. The medical staff 
should adapt the principles of the formulary system 
to the needs of the particular hospital. 

3. The medical staff should adopt written policies 
and procedures governing the formulary system as 
developed by the Pharmacy and Therapeutics Com- 
mittee. Action of the medical staff is subject to the 
normal process of administrative approval. 
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These policies and procedures should afford guid- 
ance in the evaluation or appraisal, selection, procure- 
ment, storage, distribution, use, safety procedures, and 
other matters relating to drugs in the hospital and 
should be published in the hospital’s formulary or 
other media available to all members of the medical 
staff. 

4. The medical staff should adopt the policy of, and 
formulate the procedure for, including drugs in the 
formulary and dispensing of such drugs by their non- 
proprietary names, even though brand name drugs are 
and will continue to be in common use in the hospital. 
The writing of prescriptions and medication orders by 
their nonproprietary names is preferred, although not 
required as a universal practice. 

5. The institution of a hospital formulary system 
may be accomplished in any of several ways. Regard- 
less of the method selected, it is essential that the con- 
sent of each person who is authorized to write a pre- 
scription or medication order, including house officers, 
be obtained in writing so that the hospital may prove 
such consent. However expressed, the consent is to be 
effective except as the prescriber otherwise indicates. 

The following methods are suggested: 

a. Basic policies and procedures governing the 
formulary system may be incorporated in the medi- 
cal staff by-laws, or in the medical staff rules and 
regulations. Thus, each physician, upon accepting 
an appointment or reappointment to the hospital 
medical staff, gives prior consent to the formulary 
system in signing an appropriately worded agree- 
ment to abide by the by-laws, rules and regulations. 
House officers not required to sign the by laws should 
execute separate consent agreements. 

b. Consent may be expressed in a separate docu- 
ment signed by all of the physicians. 

c. Consent may be expressed by the use of a 
suitable worded imprint on hospital prescription 
and medication order forms, which evidences the 
consent of the prescriber each time he writes a pre- 
scription order. 

6. A hospital should make certain that its nursing 
personnel are informed in writing (through its estab- 
lished means of communication) about the existence 
of the formulary system in the hospital and the pro- 
cedures governing its operation. 


7. In the formulation of policies and procedures, 
the terms “substitute” and “substitution” should be 
avoided, since these terms have been used to imply the 
unauthorized dispensing of a brand different from that 
prescribed or the dispensing of an entirely different 
drug, neither of which takes place under a properly 
operated formulary system. 

8. Provision should be made to apprise the medi- 
cal staff of changes in the working of the formulary 
system or in the content of the hospital formulary. 
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9. Provision should be made for the appraisal and 
use by members of the medical staff: 

a. of drugs not included in the formulary 

b. of investigational drugs” 


10. The pharmacist, with such advice and guidance 


from the Pharmacy and Therapeutics Committee as 
may be indicated, should be responsible for specifica- 
tions as to quality, quantity, and source of supply of 
all drugs, chemicals, biologicals and pharmaceutical 
preparations used in the diagnosis and treatment of 
patients, and for assuring that quality is not com- 
promised for economic considerations. Such products 
shall meet the standards of quality of the United States 
Pharmacopeia, National Formulary, New and Non- 
official Drugs, Accepted Dental Remedies, or other 
accepted national standards. 

11. The labeling of a medication container with the 
nonproprietary name of the contents is always proper. 
The use of a brand name other than that describing 
the actual contents is improper if it is used in a manner 
that can be taken as descriptive of the contents, even 
though personnel familiar with the formulary system 
may understand that it is not descriptive. 

The following format is recommended for labeling 
individual patient’s containers used within hospitals: 

(Nonproprietary Name) 
Note for information of staff: 
Prescription or order for 
(Proprietary Name) 
filled as per formulary policy; contents are 


same basic drug as prescribed but may be of an- 
other brand. 


The above format can be adapted for use in labeling 
nursing unit medication containers listing commonly 
used proprietary names. 

12. In the absence of written policies approved by 
the medical staff relative to the operation of the formu- 
lary system, the pharmacist must dispense the brand 
prescribed, bearing in mind his professional preroga- 
tive to confer with the physician should the prescribed 
brand be unavailable. Also, where a formulary system 
has been adopted, provision should be made for the 
exercise of a physician’s professional prerogative in 
those cases where he believes a specific brand of a 
drug is important to the care of his patient, and so 
designates in a manner approved by the medical staff 
(other than by writing the brand name alone). 


Recommendation 


A formulary system, based upon these guiding prin- 
ciples, is considered to be essential in the promotion 
of a rational drug therapy program in hospitals. In the 
interest of better patient care, its adoption by hospital 
medical staffs is recommended. 


2Statement of Principles Involved in the Use of Investiga- 
tional Drugs in Hospitals, adopted by the Board of Trustees 
of the American Hospital Association in September 1957, 
and approved by the Executive Committee of the AMERICAN 
Society or Hospitat Puarmacists in June 1958. 
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statement on the 


PHARMACY & THERAPEUTICS COMMITTEE 


Approved by the American Hospital Association and the American Society of Hospital Pharmacists, 1959 


Preamble 


P HOSPITALS ORGANIZE AND MARSHAL the best profes- 
sional skills and judgment available to provide care and 
treatment of patients. The treatment of these patients 
in many cases is dependent upon the effective use of 
drugs. The multiplicity of drugs available today makes 
it mandatory that an organized sound program of 
activity be developed within the hospital to insure that 
patients receive the best care and protection possible. 
One of the most effective ways of providing this 
kind of care and protection is by organizing a Phar- 
macy and Therapeutics Committee. This committee 
is designed to make maximum use of available pro- 
fessional skills and judgment. The establishment of a 
Pharmacy and ‘Therapeutics Committee is strongly 
recommended to all hospitals. It is a measure which 
supports and enhances the principle of self-government 
in the area of high drug standards and practices for 
the medical staff connected with a hospital. Ultimate 
benefits accrue to the patient in improved patient care 
and treatment as established voluntarily by the medical 


staff. 


The Pharmacy and Therapeutics Committee 


The Pharmacy and Therapeutics Committce is an 
advisory group of the medical staff and serves as the 
organizational line of communication or liaison be- 
tween the medical staff and the pharmacy department. 
This committee is composed primarily of physicians 
and the pharmacist and is selected under the guidance 
of the medical staff. It is also a policy-recommending 
body to the medical staff and to the administration of 
the hospital on all matters related to the use of drugs. 
(This committee does not have intrinsic authority or 
power of action unless specifically granted such au- 
thority. ) 


_The above Statement on the Pharmacy and Therapeutics 
Committee was approved by the American Hospital Associa- 
tion and the American Society or HospitaL PHARMACISTS 
in 1959. It has been published in the March (1959) issue 
of the AMerican Journat or Hospitat PHarMAcy and is 
reprinted here for convenient reference. 
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PURPOSES 


The primary purposes of the Pharmacy and Thera- 
peutics Committee are: 

A. Advisory. The committee recommends the 
adoption or assists in the formulation of broad pro- 
fessional policies regarding evaluation, selection, 
procurement, distribution, use, safe practices, and 
other matters pertinent to drugs in hospitals. 

B. Educational. The committee recommends or 
assists in the tormulation of programs designed to 
meet the needs of the professional staff (doctors, 
nurses and the pharmacist) for complete current know- 
ledge on matters related to drugs and drug practices. 


ORGANIZATION 

While the composition of the Pharmacy and Thera- 
peutics Committee may vary from hospital to hospital, 
the following is offered as a guide: 

A. The Pharmacy and Therapeutics Committee of 
the medical staff should be composed of no less than 
three physicians and the pharmacist, appointed by 
a governing unit or elected official of the organized 
medical staff. The hospital administrator or his des- 
ignated representative should be an ex officio mem- 
ber of the committee. 

B. A chairman from the physician representatives 
should be appointed. The pharmacist is generally 
designated secretary. 

C. The Pharmacy and Therapeutics Committee 
should meet regularly, no less frequently than twice 
per year, and should meet on call when necessary. 

D. The committee should feel free to invite to its 
meetings persons within or without the hospital who 
can contribute from their specialized knowledge or 
experience. 

E. An agenda is desirable and should be prepared 
and submitted to members of the committee in suffi- 
cient time before the meeting. 

F. Minutes should be kept by the secretary and 
should be maintained in the permanent records of 
the hospital. 

G. Recommendations of the Pharmacy and Thera: 
peutics Committee shall be presented to the medica! 
staff or its appropriate committee for adoption or 
recommendation. 
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FUNCTIONS AND SCOPE 


The basic organization of the hospital and medical 
staffs will determine the functions and scope of the 
Pharmacy and ‘Therapeutics Committee. The following 
list, which is not necessarily comprehensive, is offered 
as a guide: 


A. To serve in an advisory capacity to the medical 
staff and hospital administration in all matters per- 
taining to the use of drugs. 


B. To serve in an advisory capacity to the medical 
staff and the pharmacist in the selection or choice of 
drugs which meet the most effective therapeutic 
quality standards. 


C. To evaluate objectively clinical data regarding 
new drugs or agents proposed for use in the hospital. 


D. To prevent unnecessary duplication of the same 
basic drug or its combinations. 


E. To recommend additions and deletions from 
the list of drugs accepted for use in the hospital. 


statement of 


F. To develop a basic drug list or formulary of 
accepted drugs for use in the hospital and to provide 
for its constant revision. 

G. To make recommendations concerning drugs 
to be stocked in hospital patient units or services. 

H. To establish or plan suitable educational pro. 
grams for the professional staff on pertinent matters 
related to drugs and their use. 

1. To recommend policies regarding the safe use 
of drugs in hospitals, including a study of such mat- 
ters as investigational drugs, hazardous drugs, and 
others. 

J. To study problems involved in proper distribu- 
tion and labeling of medications for inpatients and 
outpatients. 

K. To study problems related to the administration 
of medications. 


L. To review reported adverse reactions to drugs 
administered. 

M. To evaluate periodically medical records in 
terms of drug therapy. 


PRINCIPLES INVOLVED IN THE USE OF 
INVESTIGATIONAL DRUGS IN HOSPITALS 


Approved by the American Hospital Association and the American Society of Hospital Pharmacists, 1957 


® HOSPITALS ARE THE PRIMARY CENTERS for clinical 
investigations on new drugs. By definition these are 
drugs which have not yet been released by the Federal 
Food and Drug Administration for general use. 

Since investigational drugs have not been certified 
as being for general use and have not been cleared for 
sale in interstate commerce by the Federal Food and 
Drug Administration, hospitals and their medical 
staffs have an obligation to their patients to see that 
proper procedures for their use are established. 


Procedures 


Procedures for the control of investigational drugs 
should be based upon the following principles: 


1. Investigational drugs should be used only under 
the direct supervision of the principal investigator 


The above Statement of Principles Involved in the Use 
of Investigational Drugs in Hospitals was approved by the 
American Hospital Association and the AMERICAN Society 
or Hospitat Puarmacist in 1957. It has been published in 
the March (1958) issue of the American Society or Hos- 
PITAL PHARMACY and is reprinted here for convenient refer- 
ence. 


612 


who should be a member of the medical staff and who 
should assume the burden of securing the necessary 
consent. 


2. The hospital should do all in its power to foster 
research consistent with adequate safeguard for the 
patient. 


3. When nurses are called upon to administer in- 
vestigational drugs, they should have available to 
them basic information concerning such drugs — in- 
cluding dosage forms, strengths available, actions and 
uses, side effects, and symptoms of toxicity, etc. 


4. The hospital should establish, preferably through 
the pharmacy and therapeutics committee, a central 
unit where essential information on investigational 
drugs is maintained and whence it may be made avail- 
able to authorized personnel. 

5. The pharmacy department is the appropriate 
area for the storage of investigational drugs, as it is for 
all other drugs. This will also provide for the prope 
labeling and dispensing in accord with the investl- 
gator’s written orders. 
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ETHYLENE OXIDE 
STERILIZED PARENTERAL 


OLIVE OIL EMULSION 


by E. Menczet, M. Rasinovirz and A. Mapjar 


P THE CLINICAL USES OF PARENTERAL EMULSIONS 
are expanding steadily. Intravenous emulsions of oil of 
chaulmoogra have been recommended in the treatment 
of leprosy.’ Solutions of fat-soluble vitamins in oils can 
be emulsified for parenteral administration,’ including 
the venous route. The intravenous infusion of finely 
dispersed cottonseed oil emulsion is reputed as highly 
effective for parenteral alimentation,’ particularly in 
post-surgical treatment. 

The accepted method of sterilization for parenteral 
emulsions consists of saturated steam at 15 lb./inch? for 
30 minutes, commonly known as autoclaving.* The 
drawbacks of this thermosterilization method are: (1) 
impairment of the stability of the emulsion by reduction 
of viscosity and enhancement of coalescence of the 
globules and (2) decomposition of thermolabile oily 
constituents, solutes and emulsifying agents. 


Cold Sterilization of Emulsions 


Cold sterilization of intravenous oil emulsions should 
preferably replace thermosterilization provided it is 
effective, safe and uncomplicated. Bruno and Wilson 
and others have described cold sterilization of aqueous 
solutions by ethylene oxide. The method of Bruno and 
Wilson offers the advantage of using safely ethylene 
oxide in its cooled liquid form. Owing to miscibility of 
ethylene oxide with oils, this sterilization method was 
efficiently adapted for vegetable and mineral oils.* 
This simple sterilization method might be carried out 
at any hospital pharmacy without any particular facili- 
ties. The application of ethylene oxide sterilization for 
parenteral emulsions was evaluated experimentally on 
olive oil emulsions formulated for intravenous use.° 


E. MENczEL, is with the Pharmacy Department, School 
of Pharmacy, The Hebrew University-Hadassah Medi- 
cal School, Jerusalem and the Ministry of Health of 
Israel. M. Rasinow1rz is a bacteriologist at the Muni- 
cipal “Hadassah” Hospital, Tel Aviv. A. Mapyjar is at 
the Pharmacy Department, School of Pharmacy, The 


University-Hadassah Medical School, Jerusa- 
em. 


Received from the Department of Pharmacy, School of Phar- 

macy, Hebrew University, Jerusalem and the Bacteriological 

Laboratory, Hadassah Hospital, Tel-Aviv. We acknowledge 
gratefully the assistance given by Professor E. Fisher in carry- 
~ out this study. The animal tests were conducted by N. 
hazan Ph.D. and Kelmar M.D. 


American Journal of Hospital Pharmacy Vol 17 OCT 1960 


Materials and Reagents 


1. Ethylene oxide: liquid ampul kept in a thermos 
bottle containing a water-ice mixture at 1°C. and, 
through its stopper, a glass tube (3 mm. in diameter) 
was inserted and filled with glass wool to serve as a 
safety vent. The ethylene oxide was removed from the 
ampul through a pipette fitted with a small rubber 
bulb to avoid inhalation of ethylene oxide. All dilu- 
tion manipulations were carried out at about 1° C. and 
the sterile pipettes were precooled in a refrigerator. It 
should be noted that electric refrigeration is inadvis- 
able owing to inflammability and explosion hazards. 

2. Castor Oil U.S.P. and Olive Oil U.S.P.: both oils 
were neutralized according to the method of the 
French Pharmacopoea;'’ acidity was less than 0.08 
percent free acid. 

3. Liquid Petroleum U.S.P. (Mineral Oil) 

4. Glyceryl monostearate: self-emulsifying grade. 

5. Sodium chloride solution, 0.9 percent, sterilized at 
15 lb./inch? (121° C.) for 30 minutes. 

6. Dextrose injection 5 percent w/v. 

7. Water for Injection U.S.P. 

8. Bacteriological media: (1) Bacto-bouillon pep- 
tone 1.0 Gm., sodium chloride 0.5 Gm., beef extract 


0.5 Gm., purified water to make 100 ml., pH adjusted 


to 7, and sterilized at 15 lb./inch* (121°C.) for 30 
minutes. (2) Bacto-Sabouraud maltose agar: neopep- 
tone-Difco 10 Gm., maltose Difco 40 Gm., Bacto agar 
15 Gm., water to make 1000 ml., pH adjusted to 5.6 
and sterilized at 15 lb./inch® (121°C.) for 30 minutes. 

9. Microérganisms: B. subtilis, E. coli and S. aureus. 


Preparation and Physical Properties of Parenteral 
Olive Oil Emulsion 

The parenteral olive oil emulsion formulated by the 
method of Lerner et al.,° consisted of olive oil (neutral- 
ized) 10 Gm., glyceryl monostearate 5.0 Gm., dextrose 
injection (5 percent) to make 100 ml. It was prepared 
by pressure homogenization but its physical properties 
were not reported. The hydrophile-lipophile balance 
(HLB) of glyceryl monostearate S.E. is 5.5'*; it is a 
blend’* just suitable for oil-in-water emulsions. We 
have prepared this emulsion by four different methods: 
(1) continental mortar and pestle method (emulsion 
I), (2) pre-mixing in an electric stirrer and dispersed 
by a Waring blender* (emulsion II), (3) pre-mixing 
in an electric stirrer and pressure homogenization using 
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an electric Gann Emulgor I** (Emulsion III), (4) 
mixing and homogenization by ultrasonic waves using 
Minisonic homogenizer*** (Emulsion IV). 

The plastic viscosities of the resulting emulsions, as 
determined by Brookfield synchrolectric viscometer 
model LVT, are quite different. The least viscous 
emulsion is that produced by pressure homogenization 
(see Table 1 and rheograms of Figure 1). However, 
increasing the rate of shear and/or augmenting the 
temperature reduce the differences in the viscosities, 
particularly of the mechanically prepared emulsions. At 
1.5 r.p.m., 10°C. the viscosities of emulsion II and IV 
were 11200 c.p. compared with 8800 c.p. of emulsion 
III at the same conditions, whereas at 60 r.p.m., 40°C. 
the values were: emulsion If 800 c.p., emulsion TV 
900 c.p. and emulsion III 600 c.p. 

Even at increased temperature and rate of shear the 
highest viscosity is produced by the hand _ prepared 
emulsion: at 60 r.p.m., 40°C., values were 1500 c.p. 
for emulsion I compared with 600 c.p. for emulsion ITT. 
It appears that the higher viscosity of the hand pre- 
pared emulsion is a function of the coarseness of the 
dispersion. The degree of dispersion of the emulsion 
prepared by the mechanical methods appears to be 
alike according to microscopic examination using an 
erythrocytes micrometer. The diameter of the dispersed 
globules was found to be between 0.5 and 2 microns. 
On the other hand, the dispersion of the hand prepared 
emulsion was quite coarser. 

The pH of the four types of this emulsion determined 
at 20°C. using a Beckman pH model H2 varied slight- 
ly: emulsion I was 8.2, emulsion II was 8.2, emulsion 
III was 8.9, and emulsion IV was 8.15. Since the pH 
of 5 percent aqueous glyceryl monostearate solution 
(jelly) was found to be 8.6, the alkalinity appears to 
be due to the sodium stearate present in glyceryl mon- 
ostearate S.E. grade.'’ The sequence of these emulsions 
stabilities determined at exponential intervals, was as 
follows: III>emulsion>I emulsion>IV 
emulsion II. We could confirm that the least viscous 


emulsion 


emulsion prepared by homogenization is stable for three 
months whereas it should be noted that the emulsion 
prepared by Waring blender was unstable at one 
month. 

It was therefore concluded that emulsion III is the 
most satisfactory preparation and thus further tests 
were carried out only with it. 


Sterilization and Sterility Testing 


The olive oil emulsion was precooled to 3-5°C. and 
liquid ethylene oxide was added to give a concentra- 
tion of 1 percent. The emulsion was kept at this low 
temperature for one hour during which active sterili- 
zation takes place. Sterility was tested by centrifuging 


*Waring Products Corporation, New York. 
**Gann, Stuttgart, Germany 
***Ultrasonic Ltd. Otley, Yorks, England 
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SCALE READINGS 
Brookfield Synchro - Lectric Viscometer 
Model LVT Spindle 3 


Fig. 1. - Rheogram of parenteral olive oil emulsion prepared 
by I - hand, II - blender, III - pressure homogenizer, IV - ultra- 
sonic homogenization, 


——_————— Slope of shearing stress (scale readings) upon in- 
creasing or decreasing rate of shear (revolutions per minute). 


_—_—_— ee Slope of apparent viscosity (centipoises - semi- 
log. scale) upon increasing or decreasing rate of shear (r.p.m.). 


10 ml. of the test emulsion at 3000 r.p.m. for 10 min- 
utes, the supernatant broken emulsion liquid was 
poured off and the remaining two or three drops were 
added to 5 ml. of bouillon, after which two or three 
additional drops were streaked on the Sabouraud 
medium. The bouillon was incubated for 24 hours and 
the Sabouraud medium for four days. After incubation, 
the inoculated media were examined for growth. 
Sterility was indicated by the absence of growth. The 
same results were obtained in the duplicate set at the 
same time, and upon repeating these tests five times at 
intervals of several days. Blank controls were run 
simultaneously. 


Intravenous Infusion to Rabbits and Dogs 


The least viscous parenteral olive oil emulsion (emul- 
sion III), sterilized by the method described above 
and proved to be sterile, was administered by infusion 
to rabbits and dogs. Three rabbits were anesthetized 
by the injection of pentobarbital sodium receiving 2 
to 3 ml. at the rate of one ml./minute. Diluting the 
test emulsion with equal parts of dextrose injection 9 
percent and administering the resulting dilution to 
rabbits at a rate of 0.2 ml. per minute proved to be 
entirely satisfactory. A 20 ml. dilution of the olive oil 
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Table 1. Apparent Viscosities* Upon Increasing Rate of Shear and Temperature of Parenteral Olive Oil Emul- 


sion Prepared by Different Methods. ' 


‘TEMPERATURE 


REVOLUTIONS PER MINUTE 


EMULSION CENTIGRADES 0.3 0.6 1.5 3 6 12 30 60 

10° ~ g0000 64000 34400 20800 11600 6500 3040 1800 

I 20° 72000 60000 33600 20000 11200 6200 2920 1700 
30° 60000 56000 32000 18800 10800 5800 2800 1600 
40° 48000 50000 30400 18000 10400 5500 2720 1500 
10° 28000 20000 11200 7200 4400 2800 1520 1100 
20° 20000 16000 8800 6400 4000 2500 1440 1000 

Il 30° 16000 14000 8000 5600 3600 2400 1320 900 
40° 12000 10000 6400 4800 3200 2900 1200 800 
10° 28000 20000 8800 6800 4400 2600 1440 900 
20° 20000 14000 7000 6000 4000 2400 1320 800 

ill 30° 16000 12000 6400 4800 3600 2300 1280 700 
40° 12000 10000 4800 4400 3200 2100 1200 600 
10° 32000 22000 11200 8000 4800 3000 1600 1200 

IV 20° 28000 18000 9600 7200 4400 2700 1520 1100 
30° 24000 16000 8000 6400 4000 2500 1400 1000 
40° 90000 12000 


6400 5600 3600 2200 1320 900 


*Apparent viscosities in centipoises determined by Brookfield viscometer model LVT spindle 3. 
Emulsion I was hand prepared; emulsion III was pressure homogenized; emulsion II was prepared by use of a blender; 


emulsion IV was homogenized by use of ultrasonics. 


emulsion was administered repeatedly to rabbits weigh- 
ing about 2 Kg. without any ill effects. The rate of 
intravenous infusions to dogs was far higher than that 
for rabbits, and it could reach up to 5 ml. per minute. 
No harmful effects could be observed following the 
intravenous administration of 100 ml. of dilution 
to each of two dogs weighing about 15 Kg. 


A parenteral olive oil emulsion was effectively cold- 
sterilized by ethylene oxide and was infused in dogs 
and rabbits. The olive oil emulsion was that originally 
formulated by Lerner et al.” who found that, after 
autoclaving, it could be administered safely to dogs. 
No comparison could be made with cottonseed oil 
emulsion of the N.N.D.* since its composition was not 
disclosed. The comprehensive study of Tober and 
Autian on coconut oil emulsion formulations’? does not 


imply the feasibility of intravenous infusion of the 
suggested stable emulsions. Furthermore, there are 
other factors involved in parenteral emulsions in addi- 
tion to those of formulation. Depending on the method 
of preparation of the parenteral olive oil emulsion 
studied, different plastic viscosities could be produced 
(Figure 1, Table 1) most of which are too high for 
intravenous administration. In this case, only the pres- 
sure homogenized emulsion yielded a_ free-flowing 
emulsion which did not block needles and the drip 
bulbs of infusion sets. 


The concentration of 1 percent v/v ethylene oxide 
for sterilization of the emulsion is based on our findings 
summed up in Table 2. Purified water, sodium chloride 
solution, and bouillon were contaminated with EF. coli 
by the standard procedure. A procedure was developed 
for similarly contaminating F. coli with a vegetable oil 
and a mineral oil respectively, having no self-steriliza- 


Table 2. The Sterilizing Concentrations of Ethylene Oxide for Aqueous and Oily Media Contaminated with 


E. Coli. 


ETHYLENE OXIDE 
CONCENTRATION PURIFIED 


PERCENT v/v WATER 


0.5 
0.4 
0.3 
0.1 
0.04 
0.036 
0.033 
0.030 


++++++4 | 
++++++4+4 | 


+ Denotes growth of microérganisms 
Signifies absence of growth of microérganisms 
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tion properties, i.e. castor oil and liquid petrolatum.* 
The number of microérganisms per ml. of contami- 
nated aqueous amd oily media was 4 x 10.° Ethylene 
oxide was added according to the prescribed procedure 
in descending concentrations starting with 0.5 percent 
v/v. The oily media were rendered sterile at 0.036 
percent v/v ethylene oxide, whereas sterilization of the 
aqueous media was effected only at 0.5 percent v/v 
ethylene oxide. The same results were obtained with 
B. subtilis and S. aureus. Our results indicate that the 
recommended concentration of 1 percent ethylene 
oxide* for the cold sterilization of aqueous media in- 
cludes a considerable excess as a wide margin of safety. 
It is obvious that this concentration should be adopted 
as well for the sterilization of o/w emulsions where the 
aqueous phase predominates. Sterility tests proved that 
the described sterilization method destroyed efficiently 
all the micro6érganisms present in the emulsions. Par- 
enteral oil emulsions to which were added cultures of 
B. subtilis, EF. coli and S. aureus were also rendered 
sterile by the suggested sterilization method, according 
to described sterility tests. 


The residual ethylene oxide of the cold sterilized 
olive oil emulsion could not have been tested by the 
phenolphthalein method nor by the potentiometric 
method. The alkalinity of glyceryl monostearate affects 
both phenolphthalein and the potentiometric pro- 
cedure. However, the residual ethylene oxide could be 
determined potentiometrically on the blank purified 
water and blank olive oil sterilized by ethylene oxide. 
It was found that 0.03 percent v/v ethylene oxide is 
still retained by the blank,® which ought to be equiva- 
lent to that of the sterilized parenteral olive oil emul- 
sion at the same conditions. The toxicity of such a con- 
centration was tested on albino rats which received for 
a month duration, daily injections of 0.3 ml./100 Gm. 
of sterilized purified water containing 0.03 percent 
v/v ethylene oxide. Fluctuations in the body weights of 
control albino rats receiving equivalent doses of water 
for injection were similar to those of rats to which 
were administered the residual ethylene oxide. No 
other ill effects were observed. 


Results of the sterility tests and trial intravenous in- 
fusions to rabbits and dogs indicate the validity and 
safety of liquid ethylene oxide for the sterilization of 
intravenous oil emulsions. These results warrant further 
controlled clinical trials on the investigated parentera! 
olive oil emulsion for its human application as an 
agent for intravenous alimentation according to the 
methods evolved by Mann et al.,!° Forbes,?° Hurber,?1 
Mueller,?? Kaley?* and others. 

Moreover, the cold sterilization method for the 
preparation of parenteral emulsions will permit the use 
of thermolabile emulsifying agents. Use of this method 
eliminates thermolability of the emulsifying agents. 
The choice of emulsifying agents thus could be based 
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on the hydrophile-lipophile balance (HLB) and sta. 
bility of the emulsion system, provided that these emul- 
sifying agents are physiologically compatible with 
parenteral administration. 


Summary 

A simple and reliable cold sterilization method using 
liquid ethylene oxide for intravenous olive oil emulsion 
is described. Bacteriological tests of parenteral olive oj] 
emulsions sterilized by ethylene oxide proved perfect 
sterility. Tests of the residual ethylene oxide, deter- 
mined potentiometrically and its toxic effects tested 
biologically, failed to indicate any harmful concentra- 
tion nor any ill effects. Thermolability of an emulsify- 
ing agent need not hamper its use in a parenteral emul- 
sion formulation. 

The pharmaceutical aspects of an intravenous olive 
oil emulsion formulation containing glyceryl monostea- 
rate indicate that pressure homogenization is invalu- 
able. An olive oil emulsion homogenized by pressure 
and sterilized by ethylene oxide was successfully infused 
in rabbits and dogs. Clinical trials are to be attempted 
to investigate its human application for intravenous 
alimentation. 


References 

1. Summer G.: Clayton’s Theory of Emulsion and their 
Technical Treatment, Fifth Ed. J. A. Churchill Ltd. London 
(1954), p. 377. 

2. New and Nonofficial Drugs, 1960, J. B. Lippincott Co., 
p. 700. 

3. Mann, G. V., Geyer, R. P., Watin, D. M. and Stare, 
F. J.: J. Lab. Clin. Med. 34:699 (1949). 

4. Wilson, A. T. and Bruno, P.: J. Exp. Med. 91:449 
(1950). 

5. Ginsberg, H. S. and Wilson, A. T.: Proc. Soc. Exp. Biol. 
Med. 73:614 (1950). 

6. Polley, J. R.: ibid. 81:302 (1952). 

7. Judge, L. F. and Pelczar, M. J.: App. Microbiol. 3:292 
(1955). 

8. Madjar A., Graduation Thesis, M. Phar., Hebrew Uni- 
versity, Jerusalem, 1960. 

9. Lerner, S. R., Chaikoff, L. U. and Entenman, C.: Proc. 
Soc. Exp. Biol. Med. 70:388 (1949). 

10. Pharmacopee Francaise, Seventh Ed. 1949, p. 401. 

11. Martin, E. W. and Cook, E. F., Remington’s Practice 
of Pharmacy, Eleventh Ed. The Mack Publishing Company, 
Easton, Pa., 1956, p. 343. 

12. Griffin, W. C.: J. Soc. Cos. Chem. 5:249 (1954). 

13. Griffin, W. C.: ibid. 1:311 (1949). 

14. Griffin, W. C.: Official Digest Fed. Paint Varnish 
Prod. Club. June 1956 p. 1. 

15. Menczel, E. and Grun, S.: J. Am. Phar. Assoc., Sci. Ed. 
48:508 (1959). 

16. Menczel, E.: Harokeach Haivri 8:316 (1959). 

17. Tober, T. W. and Autian, J.: J. Am. Phar. Assoc. 
Pract. Pharm. Ed. 19:422 (1958). 

18. Philips, C. H. and Kaye, S.: Am. J. Hyg. 50:270 
(1949). 

19. Mann, G. V., Geyer, R. P., Watkin, D. M., Smythes, 
R. L., Dsai Chwen Dju, Zamchek, N. and Stare, F. J.: J. Lab. 
Clin. Med. 33:1503 (1948). 

20. Forbes, A.: Metabolism 6:645 (1957). 

21. Huber, T.: ibid. 6:22 (1957). 

22. Mueller, J.: Am. J. Clin. Nutrition 6:472 (1958). 

23. Kaley, J. G., Meng, H. C. and Bingham C.: ibid. 
7:652 (1959). 

24. Benerito, R. R. and Singleton, W. S.: J. Am. Oil 
Chemists’ Soc. 33:364 (1956). 


| 


ir 
u 
th 
a 
ti 
il 
it 
fi 
I 
, 
( 
| 
| 


POLYVINYL ALCOHOL 
PACKAGING 


in hospital pharmacy 


by Pur R. 


POLYVINYL ALCOHOL", P.V.A., IS A THERMOPLASTIC 
material that may introduce new packaging techniques 
in the pharmaceutical industry. 

Premeasured portions of medications may be individ- 
ually enclosed in P.V.A. film. At the prescribed time, 
the package would be dropped in an aqueous vehicle 
and the P.V.A. packaging material dissolved to prepare 
a solution or suspension of medication. P.V.A. in solu- 
tion, no longer a package, now exhibits emulsification 
properties that will often result in a more homogeneous 
preparation. 

This material is chemically an internally plasticized 
polyvinyl alcohol resin. It is prepared by the acid 
hydrolysis of polyvinyl acetate and processed by mold- 
ing, extrusion, or solution coating. 

P.V.A.’s most outstanding property is the fact that 
it is soluble in cold water. However, petroleum hydro- 
carbons, oils, fats and waxes have no effect upon P.V.A. 
film. It is also substantially unaffected by most esters, 
ketones, ethers, aliphatic and aromatic hydrocarbons 
and higher monohydric alcohols. The lower mono- 
hydric alcohols exhibit some solvent action, and alde- 
hydes and certain other chemicals tend to insolubilize 
P.V.A. film. The film is also impervious to gases and 
stable in sunlight and artificial light.? 

A package constructed of P.V.A. film may be printed 
to describe the contents and give directicns for use. 
The thickness commercially available is 0.0015 and 
0.002 inches?. P.V.A. film may be heat-sealed and is 
suitable for production packaging with an automatic 
pouch-former-filler-sealer.2 The sealing temperature 
of this film is 230° F. and the sealing characteristics 
are similar to polyethylene.! 

P.V.A. film must be handled under controlled rela- 
tive humidity atmosphere because of the unique pro- 
perty of being water-soluble. P.V.A. does not produce 
skin sensitiveness and is not absorbed upon oral in- 
gestion. However, its internal use has not yet been ap- 
Proved by the F.D.A.2 


R. is Staff Pharmacist, Pharmacy De- 
partment, Clinical Center, National Institutes of 


“ge U. S. Public Health Service, Bethesda, Mary- 
d. 
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The pharmaceutical industry could find this ma- 
terial extremely useful in packaging medications. Some 
applications that have already been made are in the 
packaging of caustic and poisonous items such as bleach 
for hcme laundry.*45 The operator need not touch the 
harmful contents and the working area is not contami- 
nated by dust or spillage since the material is packaged 
in pre-weighed quantity. 

Suggested possible future uses for this water-soluble 
film might be in the packaging of many bulk pharma- 
ceutical preparations. A partial list could include oral 
radiopaques such as barium sulfate; enema ingredients 
like tannic acid powder, barium preparations, liquid 
petrolatum; dermatology medications such as cotton- 
seed oil to be added to bath water; and chemicals for 
topical dressings. 

Perhaps it might even be feasible to pring r.V.A. 
packaged products into sterile hospital areas by using 
a second outer package that could be opened to drop 
the sterile-prepared water-soluble package into the 
sterile solvent. Thus a solution could be prepared 
aseptically. 


Delaware. 

Gelvatol, Shawinigan Products Corp., 350 Fifth Avenue, 
New York 1, N. Y. 

Lemol, Borden Chemical Co., Div. of The Borden Co., 350 
Madison Ave., New York 17, N. Y. . 

Moviol, Farbwerke Hoechest A. G. vormals Meister Lubigs 
and Bruning, FFm., Hoechest, Germany. 

Resistoflex, Resistoflex Corp., Belleville 9, N. J. 

Vinol, Colton Chemical Co., Div. Air Reduction Co., Inc., 
1747 Chester Avenue, Cleveland 14, Ohio. 

These references are from the Plastics Properties Chart, 
Modern Plastics Encyclopedia Issue, 1960, Part I, Thermo- 
plastics. 


References 


1. Data Sheet on Cold Water Soluble Film, Mono-Sol 
Corporation, Gary, Indiana, February 1, 1959. 

2. Reynolon Polyvinyl Alcohol/Water Soluble Availability 
Type PVA/WSI. Reynolds Plastic Products 36-3-1, May 1, 
1959. 

3. PVA Shields a Poison, Modern Packaging, 32:94 (Feb.) 
1959. 

4. PVA Powder Pouch, Modern Packaging 32:282 (Apr.) 
1959. 

5. Disappearing Dye Pouch, Modern Packaging, 32:109 
(Oct.) 1959. 


617 


4 

Ng 

*Elvanol, Dupont de Nemours & Co., Inc., Wilmington 98, ek 

af 

= 

mY 


y 
4 
rh 
A 
j 
r 
> 
n 
t 
‘ - 
a 
I; 


prevention of 


decomposition of medicaments 
due to 


EXCIPIENTS 


P THE CHOICE OF THE BEST EXCIPIENTS FOR THE 
formulation of remedies is of vital importance in en- 
suring the stability and efficiency of the resulting prep- 
arations. 

It is therefore essential that pharmacists should have 
as complete a knowledge as possible about all the 
chemical, physical and pharmacological properties 
of all substances used for the formulation of medica- 
ments, including vehicles and excipients as well as 
these of the ingredients themselves. Although in Great 
Britain the term excipient is usually restricted to sub- 
stances used in the formulation of tablets, capsules 
and pills, in this paper it has been taken to include 
any substance used in the formulation of a medica- 
ment. 

Ideally one would not use as an excipient anything 
likely to cause decomposition of the medicament, but 
it is not always easy to ascertain whether any such 
effect is likely to occur. The field is so vast that it is 
hot possible, in one paper, to cover more than some 
selected parts of it but I have endeavored to make 
the examples discussed deal with as wide a range of 
T. D. Wurrtet, B.Sc., Ph.D., F.P.S., F.R.1.C., D.B.A., 
is Director of Pharmacy Service at University Col- 
lege Hospital and Lecturer at University College Medi- 
cal School, London. 


Presented at the Symposium on Drug Stability, 19th 
International Congress of Pharmaceutical Sciences, Zurich 
Switzerland, September, 1959. 
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AND CONTAINERS 


by T. D. Wuittet 


preparations as possible and have included as many 
personal observations as I can recollect. 

I have also, in a few instances, taken a wide inter- 
pretation of the term “decomposition” and have in- 
cluded factors causing reduced efficacy or increased 
toxicity of medicaments which may not be due strictly 
to chemical decomposition. I have taken the view 
that anything which interferes with the effectivness 
or increases the danger of a medicine is as serious as 
actual decomposition of the active ingredient. 

Since faulty packing or storage of medicines can 
invalidate the best formulated product, it is appro- 
priate that the effect of containers on remedies should 
be discussed in the same paper. 

As the earlier speakers in this symposium have dealt 
with the beneficial action of preservatives, antoxidants, 
solubilizing and suspending agents, etc., I shall confine 
my paper to examples where such substances have 
given unexpected and deleterious results. 

To make the paper as precise as possible I have 
dealt first with the incompatibilities and factors caus- 
ing instability of several important groups of drugs 
and with those of excipients used in many types of 
preparations. Subsequently examples of unexpected 
results of formulation are discussed under the heading 
of the particular type of pharmaceutical preparation. 

A very extensive list of references is appended to 
the paper, since it is impossible to do more than men- 
tion some of the papers cited and the inclusion of all 
the references is therefore essential. 
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General Incompatibilities of Some Important 
Groups of Drugs 


Epinephrine and Related Substances 


There have been many papers on the stability of 
adrenaline solutions and numerous incompatibilities 
have been reported. Girard and Kerney (1950) found 
that solutions stored in ampuls of certain kinds of 
yellow glass deteriorated rapidly because of the ab- 
sorption of iron from the glass. Roscoe and Hall 
(1956) stated that ferric, ferrous, cupric and chromic 
ions catalyze the deterioration of adrenaline hydro- 
chicride solutions and this can be prevented by chelat- 
ing agents such as disodium hydrogen edetate. 

Numerous workers have shown that sodium meta- 
bisulphite markedly retards the oxidation of adrenaline, 
but Schroeter et al. (1958) claimed that the degrada- 
tion of adrenaline solutions in an oxygen-free atmo- 
sphere occurred more rapidly in the presence of 0.1 
percent of sodium metabisulphite than in its complete 
absence. This, however, was only appreciable in neu- 
tral solution and there is no doubt that solutions of 
adrenaline tartrate or hydrochloride at a pH of about 
3.4 to 4.0 are stable for many years (West 1950). 
There appear to be at least two independent reactions 
which can cause adrenaline destruction (West 1945). 
West (1952) found the conditions for nor-adrenaline 
stability to be very similar to those of adrenaline. In 
dilute solutions he reported greater stability in 5 per- 
cent dextrose solution, in distilled water, and in plasma 
than in saline and whole blood. Richards (1943) 
showed that metabisulphites increased the subcutan- 
eous and intramuscular, but not the intravenous, toxic- 
ity of adrenaline, but West (1945a) found that this 
enhanced toxicity disappears on autoclaving solutions 
containing adrenaline and metabisulphite in _ full 
ampuls. The phenomenon does not appear to have 
any clinical significance. 

Isoprenaline also has similar properties and stability 
to those of adrenaline. We have found that contact 
with metals in nebulizers causes marked discoloration 
and loss of activity. 

Morch (1957) also studied the stability of adren- 
aline and nor-adrenaline solutions and noted the dele- 
terious effects of traces of copper. 


Antibiotics 


With such a diverse and biologically active group 
of substances as the antibiotics it is not surprising that 
many incompatibilities have been reported. 

Bacitracin. Plaxco and Husa (1956) showed that 
bacitracin is slowly inactivated in bases containing 
stearyl alcohol, cholesterol, polyoxyethylene derivatives, 
and sodium lauryl sulfate. It is rapidly inactivated 
in bases containing water, macrogols, propylene glycol, 
glycerin, cetylpyridinium chloride, benzalkonium 
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chloride, ichthammol, phenol, and tannic acid. Nixon 
(1951) also reported rapid loss of activity in bases 
containing pclyethylene glycol 4000 and propylene 
glycol. Bond et al. (1949) stated that bacitracin is un- 
stable in aqueous ointment bases. 

Chloramphenicol. Higuchi et al. (1954) reported 
that, although chloramphenicol is stable in solution 
over a wide range of pH, decomposition is catalyzed 
by monchydrogen phosphate and mono- and di-hydro- 
gen citrate ions and by undissociated acetic acid. 

Neomycin. Simone and Popino (1955) found that 
neomycin is very stable except that ointments in hy- 
drous lanolin showed marked instability. Hill et al. 
(1955) reported that neomycin is incompatible with 
anionic substances. It becomes firmly bound to bento- 
nite, cracks emulsions prepared with sodium lauryl 
sulfate and precipitates some gums from jellies such 
as carboxymethylcellulose. Price et al. (1957) found 
inorganic ions to be highly inhibitory to neomycin. 

Penicillin. Many incompatibilities have been re- 
ported for penicillin—aminacrine hydrcchloride, chlor- 
butol (Denston 1946); chlorocresol, parahydroxy- 
benzoate, glycerin and propylene glycol (Johnson and 
Lerrigo 1947); traces of heavy metal ions such as 
mercury, copper and zinc, rancid oils (Berry 1946); 
wocd alcohols, hard paraffin, macrogols, cetosteary] 
alcohol, self-emulsifying stearyl alcohol, cocoa butter, 
emulsifying wax, polychols, lanolin, crude cholester- 
nated bases and many ionic and non-ionic surface 
active agents (Woodard 1952). 

Kern et al. (1950) reported that penicillin deposits 
crystals of phenyl phenaceturate when preserved with 
phenol in a citrate buffer. Sherwood and Mattocks 
(1951) found that Carbowax 1000 and polyethylene 
glycol 600 inactivated penicillin in ointments. 

I believe that I was the first to report the incom 
patibility of procaine hydrochloride and_penicillix. 
(Whittet 1946). This is an example of an incom- 
patibility which has been made use of in pharma- 
ceutical formulation. 

Polymyxin. Newton (1953) reported that calcium, 
magnesium, manganese, and ferrous ions inhibit the 
action of polymyxin. 

Streptomycin and Dihydrostreptomycin. Buckwalter 
(1954) stated that aqueous solutions of streptomycin 
are stable between pH 3 and pH 7 but rapidly decom- 
pose in alkaline solution. On the other hand, Berkman 
et al. (1957) noted that streptomycin activity decreases 
with decreasing pH. They also found that sodium 
and potassium chlorides, sodium sulfate, Sorensen’s 
buffer and ammonium acetate materially decrease the 
activity of streptomycin. Oswald and Nielsen (1947) 
gave pH 6 to 8 as the optimal range for stability. 
Price et al. (1957) reported inorganic ions, especially 
calcium and magnesium to be inhibitory. Buckwalter 
(1954) lists hydroxylamine hydrochloride as an inhibi- 
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tor of streptomycin and potassium ' permanganate, 
hydrogen peroxide, potassium iodide and chloride as 
incompatibilities. 

It is well known that solutions of streptomycin and 
dihydrostreptomycin discolor on storage and _ that 
this can be prevented by the addition of buffers and 
sodium metabisulphite. In this hospital we found 
that buffered solutions cause considerably more pain 
than plain ones and, since it appears that discolora- 
tion does not indicate loss of activity or increase in 
toxicity, we use unbuffered injections. Vegt (1955) 
studied the stability of dihydrostreptomycin in aqueous 
solution and found that in some circumstances the use 
of succinic acid-borate buffer increased the rate of 
decomposition. 

The Tetracyclines. The tetracyclines appear to be 
stable in aqueous solution only if the pH is appreciably 
acid. The stability of chlortetracycline has been studied 
by Harned et al. (1948) and oxytetracycline by Regna 
and Solomons (1950). Solutions of tetracycline and 
of oxytetracycline appear to be appreciably more stable 
than those of chlortetracycline. There is little differ- 
ence between the stabilities of tetracycline and oxy- 
tetracycline. 

Several workers have reported inhibitory effects of 
inorganic ions, especially divalent cations, on the tet- 
racyclines. Weinberg (1953) showed that magnesium, 
manganese, ferrous, and ferric ions sharply depressed 
the action of chlortetracycline. In a later paper (1954- 
5) he included calcium among inhibitors. His find- 
ings for magnesium and calcium were confirmed by 
Price et al. (1957). Johnson and Colmer (1957) stated 
that magnesium inhibits chlortetracycline and Ham- 
berger et al. (1956) showed that magnesium both 
inhibits tetracycline and causes a fourfold diminution 
in blood levels in human beings. 

These incompatibilities, especially that of calcium, 
are impcrtant in the formulation of capsules and 
tablets. 

Dony-Crotteux (1957) showed that riboflavin 
caused inactivation of the tetracyclines, oleandomycin, 
the streptomycins, tyrothricin, erythromycin and 
actinomycin C, The mechanism seemed to be photo- 
chemical oxidation and is prevented by antoxidants. 
The tetracyclines are most sericusly affected. This 
again is important since antibiotics are sometimes 
formulated together with the vitamin B complex. 


Vitamins 


Thiamine (Aneurine) Hydrochloride. Martindale 
(1958) lists mercuric chloride, iodides, carbonates, 
acetates, ferric sulfate, tannic acid, ferric ammonium 
citrate, and sodium phenobarbitone as incompatible 
with aneurine hydrochloride. Partington and Water- 
house (1953) reported on the effect of various min- 
erals on the stability of the vitamin in compound 
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DECOMPOSITION DUE TO EXCIPIENTS 


powders and uncoated tablets. They found that copper 
and cobalt, which are known to cause decomposition, 
are less likely to do so in the presence of phosphate 
and gluconate buffers. Magnesium carbonate caused 
increased decomposition. Control of pH and protec- 
tion from oxidation are also important with this vita- 
min. Stuckey (1953) confirmed that iron causes de- 
composition. Stone (1950) reported that aneurine 
hydrochloride is more stable in oral multivitamin 
preparations as the water content increased and that 
the vitamin may react with sugars. Campbell and 
McLeod (1955) found that high concentrations of 
sulfite caused destruction of aneurine. 


Nicotinic acid. The only incompatibility quoted by 
Martindale (1958) is with oxidizing agents. Schou 
(1957) found that this compound readily dissolves 
copper from vessels with loss of stability. 

Riboflavin. According to Martindale this is in- 
compatible with alkalis and salts of heavy metals. 
Brumfield and Gross (1955) reported that the calcium 
ion inactivates riboflavin and that certain metallic ions 
cause decomposition of riboflavin 5 phosphate. 


Para-aminobenzoic acid. Solutions of the sodium 
salt of this vitamin are incompatible with ferric salts 
and oxidizing agents. They darken on exposure to 
light in the presence of air. I have found that the 
use of sodium metabisulphite or the replacement of 
air in ampuls by nitrogen will prevent this. 


Folic acid. 'The incompatibilities of this vitamin were 
studied by Bergy (1950), who reported that in alco- 
holic solution it is incompatible with chloral hydrate, 
ferrous sulfate, sulfonamides, mucilage of acacia, solu- 
ble calcium salts, acidic vitamin preparations, and 
cherry and raspberry syrups. 

Biamonte and Schneller (1951) examined the sta- 
bility of folic acid in various solvents and in the pres- 
ence of other members of the B vitamins. They found 
that it is stable in the presence of a citrate-phosphate 
buffer at pH 6.0 to 9.8, but at pH 5.0 or lower it has 
a low solubility and such solutions rapidly decline in 
potency. Considerable decomposition takes place in 
solutions containing riboflavin and somewhat less with 
aneurine hydrochloride. In aqueous media, at pH 3 to 
4, however, because cf its insolubility, folic acid 
is stable in the presence of all the vitamins of the B 
group. Among the vehicles tested in multivitamin 
preparations, samples containing propylene glycol 
showed the greatest amount of folic acid decomposi- 
tion. 

Scheindlin et al. (1952) also reported rapid de- 
composition of folic acid in the presence of riboflavin 
and light. It can be minimized by adjustment of pH 
to 6.5, exclusion of air and light, and the addition of 
antoxidants. Taub and Lieberman (1953) found that 
aminoacetic acid which has been used as a solvent 
for folic acid causes decomposition within a few weeks. 
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Cyanocobalamin. Incompatibilities of this vitamin 
have been listed as follows: vitamin K diphosphate, 
ascorbic acid, fructose and dextrose (Bogash 1955), 
oxidizing and reducing agents, salts of heavy metals, 
strong acids or alkalis (Martindale 1958). 

There have been many conflicting reports on the 
stability of cyanccobalamin in the presence of other 
vitamins. Blitz e¢ al. (1954; 1956) reported that, at 
the optimum fH value of 4.5, vitamin B,, is not 
stable in the presence of both aneurine and _ nicotina- 
mide although either of these vitamins separately did 
not cause decomposition. On the other hand, Feller 
and Macek (1955) found that, in the presence of 
aneurine and nicotinamide, cyanoccbalamin was stable 
at pH 3.5 to 4.5 at room temperature but decomposed 
at 120°C. in the presence of aneurine or its breakdown 
products. The findings of Dony and Conter (1956) 
agree with those of Blitz et al. One of the most recent 
papers on this subject is that by Gambier and Rahn 
(1958), who showed that good stability of cyanoco- 
balamin can be obtained in the presence of aneurine 
and nicotinamide if certain processing rules are ob- 
served. 

Blitz et al. (1954) also examined the effect of 
ascorbic acid on the stability of cyanocobalamin and 
found that it is influenced by the presence of trace 
elements. As little as 0.1 part per million of copper 
caused appreciable destruction of cyanccobalamin. 
Manganese ions had a similar effect. These reactions, 
which occur only in the presence of ascorbic acid, 
can be prevented by the use of metal ion complexing 
agents. Hutchins e¢ al. (1956) showed that cyanoco- 
balamin is more stable than the other cobalamins in 
the presence of ascorbic acid. This is important since 
Baxter ef al. (1953) have shown that conversion of 
cyanocobalamin to  hydroxycyanocobalamin _ takes 
place readily in the usual pH range under the action 
of light. The D.A.T.S. Report (1959) states that 
cyanocobalamin may be decomposed by oxidation or 
reduction or hydrolysis. Kalletis (1957) showed that 
some antoxidants had a deleterious effect on this vita- 
min. 

Bartilucci and Foss (1954) reported that the opti- 
mum fH for a preparation containing both ascorbic 
acid and cyanocobalamin is between 6 and 7. Tetra- 
sodium edetate had a stabilizing action on ascorbic 
acid but, unless acidified, had a deleterious effect on 
cyanocobalamin. They also examined the suitability 
of a number of vehicles and stated that cyanoco- 
balamin has questionable stability in high concentra- 
tions of propylene glycol and in vehicles containing 
glucose. Barr et al. (1957) also investigated several 
vehicles and found dextrose and sucrose both caused 
destruction of cyanocobalamin. 


Ascorbic acid. This vitamin is a very reactive sub- 
stance. Martindale (1958) lists ferric salts, oxidizing 
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agents and salts of heavy metals, particularly copper, 
as be:ng incompatible. It is well known that changes 
in ~H have an important effect on stability. . 

Bandelin and Tuschhoff (1955) found that the 
use of vegetable gums to produce solutions of greater 
viscosity produced accelerated destruction of the vita- 
min, whereas propylene glycol, glycerin and sorbitol 
stabilized them. 

Stone (1950), in his examination of the stability 
of multivitamin preparations, found that aneurine 
hydrochloride increased the discoloration of ascorbic 
acid and Trenner et al. (1950) reported an incom- 
patibility between some samples of cyanocobalamin 
and ascorbic acid. 

Blaug et al. (1958) studied the effect of various me- 
tallic ions in the sulfate form on the stability of ascorbic 
acid in tablets and placed them in the following 
order of effect in causing decomposition. Cu > Co > 
Mn > Zn > Fe. They also quote from Klodt and 
Steib (1938) that the presence of copper ions greatly 
increased oxidation, as did zinc, tin, iron and alum- 
inum, in decreasing order of activity. 

Vega (1950) found that granulation of ascorbic 
acid with anything containing even traces of moisture 
caused a large loss of activity both at the time of 
manufacture and during storage. Sodium metabi- 
sulphite and thiourea had little or no effect. 

Sengupta and Gupta (1949), in a study of ascorbic 
acid injection, found that, whilst the major initial 
cause of destruction is due to oxidation and can be 
avoided by excluding oxygen and by the use of antoxi- 
dants, there is also a slow later auto-oxidation takes 
place which is not prevented by antoxidants but is 
retarded though not eliminated by rigid exclusion of 
oxygen. The Report on Stability of Pharmaceutical 
Preparations (1959) of the Danish Academy of 
Technical Sciences (D.A.T.S. Report) states that ribo- 
flavin and methylene blue have a sensitizing and 
photocatalytic effect on ascorbic acid when exposed to 
visible light. 

Calciferol. This vitamin is particularly liable to 
oxidation and should also be protected from light. 
Vitamin A is also unstable in the presence of oxidiz- 
ing agents. Oily solutions must be made from low 
peroxide oils containing an antoxidant such as 0.1 
percent of hydroquinone. Campbell and McLeod 
(1955) reported that vitamin A is likely to decompose 
in multivitamin preparations, especially in liquid 
formulations. Vitamin E or tocopherol is also liable 
to oxidation but can itself act as an antoxidant. 


General Incompatibilities of Vehicles and Excipients 


Vehicles 


Developments in the past few years have provided 
the pharmacist with many new vehicles and excipients 
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and these are being used for an ever-increasing range 
of medicaments, many of which are highly reactive 
substances. The possibilities of incompatibilities or 
unusual reactions are therefore enormous and we must 
therefore record and publish every example we can 
find. 

Even with as simple a solvent as water difficulties 
may arise. Schou (1954) has shown that many samples 
of distilled water contain appreciable amounts of 
copper. Because of this the Danish Pharmacopoeia 
states that injection of adrenaline must be made with 
redistilled water. 


The whole subject of “Water for Pharmaceutical 
Purposes” was the subject of a symposium at the 
British Pharmaceutical Conference in 1956. Saunders 
(1954) showed that deionized water complies with the 
B.P. tests for distilled water if the resistance is greater 
than 1 megohm and the monograph for purified 
water now allows the use of water purified by ion 
exchange to be used for galenicals but not for injec- 
tions. Provided this water is stored in non-metallic 
containers, it can have advantages for the preparation 
of solutions of drugs which have their activity reduced 
by traces of metallic ions. My work (Whittet 1956; 
1959) has shown that the water from properly op- 
erated mixed bed column type and two bed plants 
is almost always pyrogen-free. It might be possible 
for the pharmacopeias to permit the use of purified 
water for small dose injections. 


Lloyd (1949) reported the development of lead 
contamination of distilled water after twelve hours’ 
storage in a stainless steel tank. Schou and Gredsted 
(1951) have examined the oxygen content of water 
used for the preparation of galenicals and have shown 
that even boiled and rapidly cooled water can con- 
tain appreciable quantities. ‘They recommend special 
procedures for preparing injections especially liable 
to oxidation. Most pharmacopeias specify the use of 
freshly boiled and cooled water for the preparation 
of solutions of drugs liable to be affected by carbon 
dioxide. It is interesting to note that freshly prepared 
deionized water is free from carbon dioxide. 


Fixed oils and ethyl oleate, used as solvents for vita- 
mins and other oil-soluble substances, must be as free 
as possible from rancidity and peroxides which may 
damage many medicaments. Hizon and Huyck (1956) 
pointed out that to ensure a reasonable shelf life for 
sterilized preparations of fixed oils for injection the 
addition of a suitable antoxidant is essential. Rama- 
murti and Bannerjee (1948) recommended that the 
free fatty acid content of fixed oils to be used as 
vitamin solvents should be less than 1 percent. Per- 
narowski and Chatten (1955) found that the stability 
of ephedrine in compound spray was influenced by 
the peroxides and anhydrides in oils. 
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Coloring Agents 


Numerous dyes are used as coloring matters in 
medicines and the public health and other authorities 
of several countries have classified them into various 
categories according to their safety for use in foods 
and drugs. (In Great Britain the Food Standards 
Committee. In the U.S.A., the Coal Tar Dyes Regula- 
tions. ) 

In 1952 a sub-committee of the British Pharma- 
ceutical Codex, of which I was chairman, reported 
on the suitability of many dyes for coloring noninject- 
able fluids and gave several examples of incompati- 
bilities. (Codex Revision Committee 1952.) In 1956 
the Pharmaceutical Society Laboratory Report showed 
that several dyes are liable to fade in the presence of 
0.02 percent of sodium metabisulphite, especially in 
alkaline solution. 

Lachman et al. (1958) studied the interaction be- 
tween several certified dyes and quarternary ammon- 
ium compounds. 


Preservatives 


A large range of bacteriostatic drugs is available 
for the preservation of many types of medicaments. 
Incompatibilities for chlorocresol have been listed by 
Hadgraft and Short (1947, 1947a), McEwan and 
MacMorran (1947), Reeds (1947), Gilbert (1947) 
and Davis (1948). McEwan and MacMorran (1947) 
and Hind and Szekeley (1953) gave a list of incom- 
patibilities for phenylmercuric nitrate. 

Martindale (1958) gives a list of incompatibilities 
for phenol. Macek and Feller (1952) stated that some 
samples of liquefied phenol are incompatible with 
cyanocobalamin. 

Benzalkonium chloride was recommended for the 
preservation of eye drops by Hind and Szekeley (1953) 
and by Lawrence (1955, 1955a). Both give lists 
of incompatibilities and the last paper evaluates the 
effectiveness of the compound in various ophthalmic 
solutions. Scigliano (1954) reports that benzalkonium 
is irritating to the conjunctiva in strengths greater 
than 1 in 3000. 

Chlorobutanol has also been widely used as a pre- 
servative, but Murphy and Stoklosa (1952) and 
Gershenfeld (1952) have shown that appreciable de- 
composition of this compound takes place on steriliza- 
tion. The pH of a 0.5 percent solution of chlorobutanol 
fell from about 5.5 to 2.8 and after sterilization the 
solution gave a reaction with silver nitrate. This was 
confirmed by Given and Laurie (1957) and by Glad- 
hart et al. (1954). The latter also investigated the 
stability of several other bacteriostatics and found the 
most stable and useful to be benzethonium and chlo- 
rocresol. They reported some incompatibilities for 
benzethonium. 

Thiomersal is another commonly used preservative 
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but Fujita and Vazakas (1958) reported that, on 
storing for a long time, solutions of this compound 
often undergo decomposition with the formation of 
a precipitate. This has been shown to be due to re- 
action of alkaline thiomersal with heavy metals from 
the glass containers. It can be overcome by using a 
mixture of sodium and potassium tartrate and citric 
acid as a chelating agent. Thiomersal is incompatible 
with heavy metals. Trisodium hydrogen edetate was 
not effective, giving a precipitate, possibly due to the 
formation of an insoluble iron edetate. 

The para-hydroxybenzoate derivatives, such as 
methyl and propyl paraben, are widely used as pre- 
servatives. Van Abbe (1959) reported them as in- 
compatible with non-ionic emulsifiers and Patel and 
Kostenbauder (1958) and Miyawaki et al. (1959) and 
Pisano and Kostenbauder (1959) showed that they 
react with sorbitan derivatives such as polysorbate 80. 
Goldstein and Ryan (1952), Williamson (1957) and 
Engelund (1956) give extensive lists of incompati- 
bilities for preservatives. 

The salts of ethylenediamine tetracetic acid (ede- 
tates) are now being extensively employed as chelating 
agents to prevent the effects of metallic ions on medica- 
ments. Few incompatibilities have been reported. 
Morch (1958) found that the disodium salt was not 
effective in preventing discoloration of physostigmine 
and that 0.05 percent, the highest concentration used, 
increased the discoloration. Somers and I (Somers 
and Whittet 1958) found an incompatibility between 
the antimony] tartrates and the disodium salt. An 
extensive test on compatibility of this salt is at present 
being carried out in my department and, so far, very 
few incompatibilities have been found. 


Antoxidants 


Among the most popular antoxidants for liquid 
preparations are sodium sulfite, sodium or potassium 
metabisulfite and sodium formaldehyde sulfoxylate. 
The title sodium bisulfite is used in the Spanish and 
United States pharmacopeias, but Martindale (1958) 
states that there is evidence that the true bisulphite 
does not exist as a solid and that what is often de- 
scribed as the bisulfite is actually the metabisulfite. 

As I pointed out at the Rome Congress (Whittet 
1951), metabisulfites undergo considerable decomposi- 
tion in air, especially on heating in solution. Baly and 
Bailey (1922) and Phillips (1928) found very ap- 
preciable decomposition within a few days when 
solutions of potassium metabisulfite were stored at 
‘oom temperature in incompletely filled bottles. Solu- 
tions in full bottles remained stable for at least 25 
days. Mason and Walsh (1928), studying the oxida- 
tion of sulfites by air, stated that metabisulfites are 
unstable at 60 and 90°C. Schou and Rhodes (1951) 
showed that appreciable change of pH occurs in solu- 
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tions of sodium metabisulfite on autoclaving. Gund- 
ersen and Morch (1955) found a loss of 50 percent 
in ampuls and almost 100 percent in rubber-capped 
bottles. They stated that their results with ampuls 
were very variable. G. E. Foster and I made similar 
tests in 1951 with similar results but we did not pub- 
lish our results as they were so variable. 

Bamann et al. (1958) found that sodium meta- 
bisulfite could cause deterioration of drugs such as 
adrenaline, morphine, p-hydroxyephedrine, and _pro- 
caine by a process of hydroxylation. 

Ward (1955) recommended the substitution of 
sodium sulfite for metabisulfite in physostigmine eye 
drops since the oxidation of the former causes a de- 
crease in PH which promotes turbidity when physostig- 
mine is added to old stock solutions. 

The D.A.T.S. Report (1959) states that, although 
sodium metabisulfite prevents darkening of solutions 
of sodium aminosalicylate, it decreases the pH and 
increases the degree of decomposition. 

The comparative instability of sodium metabisulfite 
towards oxidation is, of course, responsible for its pro- 
tective action, since it is preferentially oxidized, but 
it seems that an appreciable portion may be lost dur- 
ing sterilization before it has time to exert its ant- 
oxidant effect. It is probably advisable, therefore, to 
replace the air with nitrogen in ampuls containing 
oxidizable substances even in the presence of meta- 
bisulfite. Whenever possible, ampuls should replace 
rubber-capped bottles for such solutions. Since sodium 
sulfite appears to be rather more stable than the 
metabisulfite and is an efficient antoxidant, it may be 
preferable to use the sulfite for pharmaceutical prep- 
arations. 

Sodium formaldehyde sulfoxylate is also used as an 
antoxidant, but its stability towards sterilization is 
doubtful. The Merck Index (1952) states that the 
solid melts at 65°C. and decomposes at a higher 
temperature. Hardie et al. (1954) showed that this 
substance reacts with procaine hydrochloride giving 
a condensation product without local analgesic activity. 

The alkyl gallates are used as antoxidants in fats 
and oils and to prevent peroxide formation in ethers, 
paraldehyde and related substances. They are in- 
compatible with metals, ephedrine and many alkaloids. 
Janecke and Senft (1957) studied the compatibility 
of antoxidants with wool fat. 


Suspending, Thickening and Emulsifying Agents 


The incompatibilities of the older gums, such as 
acacia and tragacanth, are too well known to need 
repeating here, but some unusual reactions may be 
encountered. For example, the enzymes in acacia may 
cause thinning of emulsions (G. R. Wilkinson, Pers- 
onal communication, D.A.T.S. Report 1959). Taub 
et al. (1958) showed that tragacanth can inactivate 
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some preservatives. Schwarz et al. (1958) found the 
stability and viscosity of tragacanth to be greatly af- 
fected by pH. 

Higuchi and his collaborators have examined the 
possibility of complex formation between various drugs 
and excipients, e.g. polyesters and barbiturates (Hi- 
guchi and Lach 1954) ; polyethylene glycols and iodine 
(Guttman and Higuchi 1955); polyethylene glycols 
and phenolic compounds (Guttman and Higuchi 
1956); cationic drugs and polyelectrolytes (Kennon 
and Higuchi 1956) ; and polyvidone and various sub- 
stances (Higuchi and Kuramoto 1954, 1954a). Schw- 
arz and Levy (1957) have examined the compatibility 
of Carbopol 394 with a wide range of preservatives. 

Incompatibilities of the cellulose derivatives have 
been listed by Swallow and Whittet (1942) and Till- 
man and Kuramoto (1957). Nixon (1951) has re- 
ported that cellulose derivatives used in creams can 
cause skin irritation. 

Martindale (1958) gives a list of incompatibilities 
for sodium alginate and Bollinger and Munzel discuss 
the effect of various substances on the viscosity of 
alginates. (1958) Wilkinson (Personal communica- 
tion) has found that traces of iron reduce the viscosity 
of alginate gels. 

Lesshafft and Dekay (1954) give incompatibilities 
for an extensive list of suspending agents. 

The macrogols (polyethylene glycols) are used as 
excipients for ointments and injections. Incompati- 
bilities are listed by Neuwald and Adam (1954) and 
Marcus et al. (1956). ‘Those of the macrogol esters 
are given by Hadgraft (1954) and Johnson and Thom- 
as (1955). Richards and I (Richards and Whittet 
1955) studied the suitability of the sorbitan derivatives 
(Spans and Tweens) for various pharmaceutical pur- 
poses. The possible effect of these substances and of 
other surface active-agents as co-carcinogens has been 
the subject of reports by Setala (1956) and Riska 
(1956). Harris (1956), however, gave reassuring in- 
formation on the relative safety of those in the quanti- 
ties likely to be used in pharmaceutical preparations. 

Aoki ct al. (1957) have found that the non-ionic 
surface active agents may reduce the effects of several 
fungicides. Bolle and Mirimanoff (1950) reported 
antagonism between non-ionic detergents and anti- 
septics. Fishburn (1947) pointed cut that sodium 
lauryl sulfate is incompatible with cationic drugs and 
that the reaction is not always a visible one. 

Carless and Nixon (1957) have shown that oils in a 
very finely emusified state, as with modern emusify- 
ing agents, are more susceptible to oxidation than 
when in coarser emulsions or in the unemulsified state. 
Wilkinson (Personal communication) has told me that 
there appears to be an optimum water content of 
fats for avoidance of rancidity, deterioration taking 
place in the absence of water or in the presence of 


626 


more than a certain percentage. Bean and Berry 
(1948, 1950, 1951, 1953) and Berry and Briggs (1956) 
have shown that the type of soap used for emulsifying 
phenclic disinfectants profoundly affects their bacteri- 
cidal effects. Wilkinson (Personal communication) 
has found that the addition of the water softening 
substance, sodium hexametaphosphate, to Lysol splits 
the emulsion with separation of the cresols. 


Buffers and pH Adjustment 

The importance of maintaining the optimum pH 
for stability of many drugs and the use of buffers 
for this purpose is well recognized. The optimum pH 
for stability, however, may not be the optimum for 
pharmacologica! activity. For example, several of the 
local analgesics are more stable at a distinctly acid pH 
but for maximum activity they should be neutral or 
slightly alkaline (Bullock 1938). 

Morch (1953), in a study of the stability of cincho- 
caine, showed that the optimum fH for stability is 
about 5, greater hydrolysis taking place at values 
below this and precipitation of base on the alkaline 
side. 

In my experiments on the stability of cinchocaine 
and amethocaine loss of activity and increase of pH 
occurred together (Whittet 1954). 

Bhatia and Barber (1955) found that the pH value 
had a prcfound effect on the analgesic effect of 
ethyl aminobenzoate in various ointment bases. 

The D.A.T.S. Report (1959) quotes several ex- 
amples in which adjustment of pH to the optimum 
value by means of hydrochloric acid gives more stable 
products than when buffers are used. Examples include 
atropine, hyoscine and cinchocaine. ~ 

The effect of pH on pain was studied by Lupten 
(1942). 

In my study of sulfacetamide eye drops, ‘blind’ 
trials showed that more subjects complained of sting- 
ing with borate buffered drops than with unbuffered 
drops (Whittet 1949). Fenton (1951) showed that 
the eye can tolerate a considerable variation of pH 
without pain being experienced if the solution is iso- 
tonic. Scigliano and Skolaut (1954) found that buff- 
ered eye drops of atropine and physostigmine support 
bacterial growth more readily than unbuffered ones. 

The important effect of buffering agents on the 
solubility of insulin is illustrated in Hallas-Moeller’s 
(1952) brilliant research on the insulin zinc suspen- 


sions. 


Flavoring Agents 

Unexpected effects sometimes occur when unstable 
flavoring agents are used for oral preparations. For 
example, Eastland (1951) reported that quinine be- 
comes even more obnoxious in the presence of certain 
flavoring agents. David and Huyck (1958) investigated 
the stability of potassium iodide in the presence of 


— 
i 
d 
a 
0 
ve 
| Ui 
Ta 
su 
in 
ho 
fill 
as 
cal 
ob 
(1 
| ma 
| 19: 
a | sul 
lac 
] 
| 195 
tab 
| tha 
re 
| ] 
| mo 
| al 
Ste 
tab, 
cho 
| tose 
| the 
R 
deci 
has 
suck 
(WI 
| Ame 
| 


various flavoring agents and Wesley (1957) has 
reviewed the whole subject of pharmaceutical flavors. 


Perfumes 


The use of perfumes in pharmaceutical products 
is discussed by Whiffin (1958) and by Morrish (1957). 
The former reported that some perfumes can cause 
discoloration of products and others, such as hydroxy- 
citronellal, can react with stearate creams to produce 
a disagreeable odor. Perfumes containing a high per- 
centage of aldehydes fade when included in ointments 
or creams. The latter stated that traces of bleaching 
agents left in fats and oils may cause perfumes to 
fade and that the development of unpleasant odors 
on storage of some perfumed products may be pre- 
vented by the use of antoxidants. 


Unusual Effect with Various Forms of Medicaments 
Tablets and Capsules 


Little attention has been paid to the diluents used 
for tablets and capsules; substances such as lactose, 
sucrose, dextrose, and calcium phosphate merely be- 
ing regarded as inert fillers. Evidence is accumulating, 
however, that, apart from actual incompatibilities, the 
filler may have a profound effect on the absorption 
as well as the stability of medicaments. 

Dearborn et al. (1957) showed in animals that 
calcium phosphate markedly lowers the blood level 
obtained with the tetracyclines and Sweeney e¢ al. 
(1957) confirmed this and also a similar effect with 
magnesium salts in human beings. Welsh et al. (1957, 
1958) found that all the commerical samples of cap- 
sules of these drugs they examined contained calcium 
lactate as a filler. 

My colleagues and I (Dent, Trotter and Whittet 
1953) found that commercially available high potency 
tablets of calciferol contained calcium phosphate and 
that this can give rise to calciferol toxicity in patients 
treated with high dosage of such tablets. 

In 1955 I reported that the use of sugars, especially 
monosaccharides, as diluents for aminophylline caused 
a marked discoloration of tablets (Whittet 1955). 
Stephenson and Humphrey-Jones (1951) found that 
cocoa causes increased loss cf glyceryl trinitrate in 
tablets and recommended the replacement of the 
chocolate base with one containing glycerin and lac- 
tose. Price et al. (1957) reported that lactose inhibits 
the action of neomycin and polymyxin. 

Ribiero et al. (1955) found that stearate caused 
decompesition of aspirin in A.P.C. tablets. Wilkinson 
has told me that he has evidence of the formation 
of stearic acid when magnesium stearate is used as a 
lubricant for tablets containing aspirin. Metallic ions 
such as Cu and Fe cause discoloration of aminophylline 

(Whittet 1955). 

Bandelin and Malesh (1958) reported that mag- 
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nesium trisilicate, sodium bicarbonate, and dibasic 
sodium phosphate cause very rapid decomposition of 
aspirin. 

Another vitally important matter in the formulation 
of tablets is to ensure that the excipients used do not 
interfere with either the disintegration or the absorp- 
tion of the medicaments. 

Sperandio et al. (1948) pointed out that the effic- 
iency of a tablet is to a great extent influenced by the 
speed with which it disintegrates. They stressed the 
importance of distinguishing between disintegration, 
the mere breaking up into particles or granules, and 
solution. Parrott et al. (1955), in their investigation 
into drug release from solids, emphasized the point 
still further. They state, “While the disintegration time 
of a tablet does influence the rate of drug release 
to the body, a more important aspect is the rate of 
release from the primary drug particle since solution 
of the drug is essential in order for absorption to take 
place. This, the release of a drug from the primary 
particle and its subsequent availability to the body 
is governed by the dissolution rate of the particles.” 


Evidence is accumulating that both the initial part- 
icle size of the drug and the type of binding agent 
used may affect its absorption. 


Munzel (1954) showed that, unless specially treated, 
granules of lipophilic substances such as phenacetin do 
not disintegrate in water at 37°C. Griffin and Huyck 
(1955) showed that sodium bicarbonate tablets took 
longer to disintegrate when granulated with methyl- 
cellulose or alginic acid than wth starch mucilage. 


Fishburn (Personal communication—results to be 
published) has told me that the particle size of phen- 
indione makes a very significant difference to the 
absorption time. This is detectable both by measuring 
the drug content of the plasma and even more by the 
prothrombin time. This probably explains variations 
in pctency which have been reported and previously 
ascribed to variations in tablet hardness. (Weiner et al. 
1954.) 

Torning et al. (1958) found that particle size in- 
fluenced the absorption of “Tebamin” (the phenyl 
ester of para-aminosalicylic acid). 

Particle size may also be important in the absorption 
of corticosteroids. Adamson (Personal communication ) 
has told me that he has found this to be the case 
with prednisone. Obviously much research remains 
to be done in this field. 

Another factor which can result in failure of absorp- 
tion of medicaments in tablets is the application cf an 
enteric coating which does not disintegrate. We have 
found intact tablets of potassium and of ammonium 
chloride in the stools of patients. Grainger (Personal 
communication) has told me that he has evidence 
from x-ray photographs of tablets passing through 
the intestinal tract unchanged. 
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Injections 


Many factors influence the stability of injections. 
Some of these have already been mentioned and a few 
unusual reactions will now be discussed. 

As simple an excipient as dextrose may cause several 
unexpected effects. Patton and Hill (1948) found that 
l-tryptophan, |-lysine and dl-methionine, and members 
of the B complex vitamins are destroyed on heating 
with dextrose. This may be of importance in intra- 
venous nutrient solutions. 

Griffin and Marie (1958) showed that dextrose 
decomposes on autoclaving in the presence of sodium 
lactate. Increasing ccncentrations of lactate and in- 
creasing fH increase the amount of decomposition. 

It is well known that dextrose caramelizes on heat- 
ing, especially in alkaline solution. We have found 
that this can be prevented by metabisulfite (Whittet 
1954a). My colleagues and I (Bolton-Carter, Milne 
and Whittet 1952) showed that there was no differ- 
ence in the incidence of thrombosis following the 
infusion of discolored buffered solutions and similar 
solutions in which discoloration was prevented by 
metabisulfite. 

Several workers have shown that procaine reacts 
with dextrose forming a glycoside which is inactive 
as an analgesic (Cannell 1951, Ikeda 1957). This type 
of reaction may occur with other compounds contain- 
ing a primary amino group. We have found that 
sodium para-aminohippurate reacts with dextrose to 
form a compound which gives false results in renal 
clearance tests. Dextrose is sometimes used to adjust 
the baricity of spinal analgesic injection. Obviously 
it should not be used for drugs containing a primary 
amino group. 

Much attention has been paid to decomposition of 
adrenaline in procaine-adrenaline injections, but Briggs 
and Callow (1941) and Uri and Adler (1950) have 
shown that discoloration of plain procaine solutions 
occurs. ‘This appears to be due to oxidation and is 
accelerated by traces of metals, especially iron, copper, 
silver, cobalt and cadmium ions. 

Another simple substance which may cause trouble 
is sodium chloride. This may cause precipitation of 
colloidal dyes. Somers and I (Somers and Whittet 
1956) found that it causes precipitation of Congo 
red with a marked increase in toxicity. 

Some substances used as stabilizers may occasionally 
have unexpected effects. Chakravarty and Jones 
(1957) showed that d-saccharate and edetic acid used 
as stabilizers for calcium gluconate may actually ac- 
celerate precipitate formation. 

Kokoski (1958), in a study cf the stability of sodium 
aminosalicylate, found that sealing of solutions with 
carbon dioxide under pressure increased the rate of 
decomposition instead of reversing the reaction. 
Sodium metabisulfite and sodium formaldehyde sul- 
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foxylate prevented the darkening but accelerated the 
rate cf reaction. Buffering solutions to a more alkaline 
pH with sodium acid phosphate increased both the 
rate of darkening and decarboxylation and this effect 
was not prevented by antoxidants. 

Replacement of the air in ampuls by nitrogen re. 
duced darkening but not decarboxylation. 

Shu-yuan and Wiese (1958) found that gases such 
as nitrogen, carbon dioxide and sulfur dioxide which 
have been used as stabilizing agents for menaphthone 
sodium bisulfite actually accelerate its decomposition. 

Various solvents may be used to increase the stability 
of drugs. For example, propylene glycol is used for 
sodium phenobarbitone. I have found that some 
samples of this solvent give a precipitate with sodium 
phenobarbitone (Whittet 1955a). 

A solution of local analgesics in propylene and 
polyethylene glycols gave rise to permanent nerve 
damage (Clarke et al. 1955) (Parsonage et al. 1955). 

Both beeswax and aluminum stearate have been 
used to increase the viscosity and prolong the action 
of oily injections. Wilkinson informs me that when 
aluminum stearate is added to a mixture of beeswax 
and vegetable oil its viscosity is decreased. 

Sargent (1957) showed that phenylmercuric nitrate 
and the para-hydroxybenzoate are incompatible with 
procaine penicillin and that, although phenol and 
benzyl alcohol are chemically compatible, they ad- 
versely affect the physical properties of suspensions. 


Suppositories 


The type of base used for suppositories can signifi- 
cantly affect the absorption of medicaments. Cacchilo 
and Hassler (1954) found that, whereas there was no 
difference between the amount of aspirin absorbed 
after oral administration and after suppositories with 
polyethylene glycol bases, there was significant differ- 
ence when cocoa butter or glycogelatine bases were 
used. Peterson and Guida (1953) found a marked 
reduction in the release of aminophylline from cocoa 
butter based suppositories stored for one year. Riegel- 
man and Crowell (1958), in one of their series of 
papers on the kinetics of rectal absorption, found that 
surface active agents and polyoxethylene polymers de- 
layed absorption and that the relative particle size 
of drugs influenced their absorption rate. 

Gross and Becker (1953) studied the release of 
drugs from varicus suppository bases and also listed 
some incompatibilities. 


Ointments 

effect 
ring 
stu- 


The bases used for ointments can influence the 
of medicaments by incompatibility or by interfe 
with absorption. Varma et al. (1955 and 1955a) ' 
died both the effect of various bases on absorption 
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and the incompatibility with numerous drugs. 
Wood and Rising (1953) examined the effect of em- 
ulsifying agents on antiseptic activity in dermatological 
preparations. Traub et al. (1954) found considerable 
variation in the activity of chlorine-liberating com- 
pounds in various bases. 

Meyers et al. (1949) examined the effect of various 
bases on the absorpticn of phenol red and found that 
cetyl alcohol and silica reduced absorption from 
paraffin and wool fat bases. 

Incompatibilities in the formulation of ointments 
have been reported by Hadgraft (1947), for hydrous 
ointment and (1954) for the macrcgols. Plein and 
Plein (1953) studied the compatibility of silicone oils 
with 42 waxes and wax-like substances. 


Calamine Lotion 


The formula of this popular lotion has undergone 
many changes in recent years. King and Becker (1953) 
report that calcium hydroxide solution hastens sedi- 
mentation from this lotion regardless of particle size 
or suspending agent. Kok and Hopponeu (1949) 
studied the effect of many electrolytes on its stability. 
Wilkinson (Personal communication) has found that 
the addition of silica to calamine results in the libera- 
tion of carbon dioxide. 


Ophthalmic Preparations 


Reports of Ps. aeruginosa infections from contam- 
inated eye drops in both Great Britain (Bignell 1951) 
and the U.S.A. (McCullough 1943) have emphasized 
the need for sterility in ophthalmic preparations. Many 
preservatives have been tested for use in eye drops. 
These have been reviewed by Engelund (1956). In- 
compatibilities for a wide range of ophthalmic drugs 
with preservatives have been given by Klein et al. 
(1954) , MacPherson and Wood (1949), and Goldstein 
and Ryan (1952). Brewer et al. (1953) recommended 
the use of phenylethyl alcohol for ophthalmic solutions 
and studied its compatibility with several drugs. 

Kral (1958) has made an extensive study of the 
stability of adrenaline in eye drops and its compatibility 
with other ophthalmic drugs. Laessoe (1958) found 
that resorcinol eye drops undergo oxidation which is 


accelerated by copper ions and retarded by metabi- 
sulfite, 


Containers 


Containers and closures were the subject of a sym- 
posium at the British Pharmaceutical Conference in 
1953 and recent advances in the packaging of phar- 
maceutical products were discussed by Anderson 
( 1959). The materials used for containers and closures 
include glass, metals, plastics, and rubber. 
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DECOMPOSITION DUE TO EXCIPIENTS 


Glass Containers 


Glass for pharmaceutical purposes has been com- 
prehensively reviewed by Dimbleby (1953) who gives 
the approximate chemical composition of various 
types of glass containers used for a wide variety of 
pharmaceutical preparations. Her review also contains 
a valuable list of references and a short bibliography. 

It has been known for many years that some types 
of glass can yield alkali to solutions with consequent de- 
terioration of medicaments. The British and many 
other pharmacopeias stipulate the use of glass with a 
limit of alkalinity for any substance liable to decom- 
position through increase of alkalinity. The growing 
list of medicaments which must have the pH adjusted 
to an optimum value emphasizes the importance of 
this aspect. 

It is also common knowledge among pharmacists 
that lead can be extracted from some glasses by certain 
medicaments and bottles of lead-free glass are usually 
directed to be used for solution of ammonium acetate, 
caustic alkalis and similar substances. Dimbleby (1953) 
pointed out that cream of magnesia can extract ap- 
preciable quantities of arsenic from glass and stated 
that the use of arsenic-free glass is advisable for stor- 
ing all alkaline reagents. Schou (1955) has shown 
that non-resistant glass may have a deposit of copper 
on its surface but this can be removed by routine clean- 
ing. Subrahmanyam and Majeske (1957) showed 
that silicate can be released to alkaline solutions from 
glass. They also report that the use of chromates for 
cleaning may result in absorption of chromium ions 
with subsequent release to medicaments. 

Carrero (1955; 1956) has studied the release of 
boron from “neutral” glass. He showed that substances 
containing ‘diol’ groups such as calcium gluconate 
and glycerol are capable of dissolving appreciable 
quantities of boron from glass. In the case of the 
former the released boron had a stabilizing effect, but, 
in view of the potential toxicity of boron compounds, 
the presence of these substances as contaminants 
of medicaments is undesirable. 

In a study of the decomposition of ascorbic acid 
Fischer-Jensen (1955) found greater stability in quartz 
ampuls than in ordinary ampuls and attributed this 
to freedom from traces of metallic ions. Foye (1955) 
showed that sodium aminosalicylate forms chelates 
with metallic ions such as those of copper, iron, co- 
balt, manganese and chromium and this reduces 
the antituberculous action of the compound. 

These reactions must be remembered in both the 
preparation and storage of such medicaments. Schou 
(1955) has shown that copper and other compounds 
can be released from the apparatus used in preparing 
and filling solutions of drugs. 

The treatment of bottles with silicones is now ex- 
tensively used. Brill and Gumilevskaya (1958) found 
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tha. this ceduces the release of alkalinity but Berry 
(1953) quotes experiments made by P.J. Parr showing 
that it gives no protection from flaking. 

Hughes (1958) stated that silicone-treated bottles 
are at present unsuitable for pharmaceutical products. 
They are, however, being used for several preparations. 

The appearance of flakes in intravenous solutions 
sterilized in glass bottles is a serious problem which 
has been discussed by Dimbleby (1953), by Berry 
(1953) and by Subrahmanyam and Majeske (1957). 
It is particularly liable to occur with phosphates, 
citrates, and various alkaline solutions. Dimbleby 
fcund the flakes to contain 80 percent of silicon dioxide 
with calcium, magnesium or aluminum oxides ac- 
cording to the type of glass. 

Subrahmanyan and Majeske (1957) also give an- 
alyses of flakes. They also showed that pretreatment 
with N/100 acid delayed flake formation. I have 
found the same effect with citric acid solution (1947). 
Davis (1953) found that autoclaving glass with a solu- 
tion of sodium metabisulfite also delayed the appear- 
ance of flakes. The in vitro and in vivo effects of such 
particles have been studied by Brewer and Dunning 
(1947). 

Glass is used to protect many substances from light. 
The effect of various types of glass on the transmis- 
ion of rays of various wave length is discussed by 
Dimbleby (1953). Among the ions used for coloring 
‘actinic’ glass are iron, manganese, cobalt, and chrom- 
ium. 

Carlsen (1957) has also studied the spectral distri- 
bution of light sensitivity of drugs and has pointed out 
that glass should be as transparent as possible whilst 
cutting off the rays of harmful wave-length to the 
medicament. This is important to allow inspection of 
the clarity of injections. Very often the action of 
light on drugs in causing discoloration is an accelera- 
tion of an oxidizing process and may be prevented 
by the exclusion of oxygen or the addition of antoxi- 
dants. Some sulfonamides, however, darken on ex- 
posure to light despite these precautions (Whittet 
1950). 


Metal Containers 


Numerous examples of the deleterious effects of 
metals on medicaments have already been mentioned. 


Copper 


Schou has published an excellent series of reports 
on the effects of copper on many types of preparations 
(1955, 1955a, 1955b, 1956 and 1957). These papers 
are in Danish with English summaries. They are also 
summarized in English by Schou (1957a) and there 
are many references to them in the D.A.T.S. Report 
(1959) (also in English). 


630 


lron 


Iron containers cause discoloration of phenols and 
react with many substances. Even some types of stain- 
less steel will react with many medicaments such as 
methy] salicylate, oxymel of squill and other prepara- 
tions containing acetic acid, and ammonia and senega 
mixture. (Boardman, 1949.) 


Aluminium 


This metal is now widely used in containers for 
tablets and for collapsible tubes. The lubricant used 
during the extrusion process must be removed by a 
caustic wash otherwise it will cause blackening of 
tablets. Friction of tablets against the metal may cause 
scratching of the metal surface and discoloration of 
tablets. This can be prevented by applying a layer of 
vinyl or cellulose lacquer. 

Aluminium containers are also used for aerosols, 
and Whiffin (1958) has reported that the metal can 
activate a number of reactions with perfumes, such 
as the formation of acetate from aldehydes and alco- 
hols. 

Aluminium tubes are now becoming popular as they 
are much cheaper than pure tin tubes. Boardman 
(1949) has reported that aluminium is not suitable 
for emulsion bases for the fatty alcohol emulsions 
reacted with aluminium tubes to form a white encrusta- 
tion. Palmer (Personal communication) has told me 
that uncoated aluminium tubes are unsuitable for de- 
pilatories and for contraceptive jellies containing mer- 
cury compounds. The application of epoxy lacquer to 
the internal surface of aluminium tubes makes them 
much more resistant to attack. Such surfaces are very 
unreactive. Waxing, as well as the application of a 
lacquer, is used to protect aluminium tubes used for 
depilatories. For mildly alkaline substances, such as 
toothpastes, only a wax coating is necessary. Anodiza- 
tion of aluminium also has a protective effect. Stephen- 
son (1953) stated that uncoated aluminum should not 
be used for materials outside of the pH range 6.5 to 
8.0. Goettsch (1956) reported that phenylmercuric 
salts attack the aluminium caps of eye drop bottles. 


Tin 

Both pure tin and tin-coated lead are used for tubes. 
Tin is unreactive and seldom corrodes but is relatively 
expensive. It is said to be corroded by chlorides and 
by increase in acidity but Stephenson (1953) found 
that injection of morphine hydrochloride at pH 3.7 
could be stored in tin tubes for several years without 
corrosion taking place. Because of the low melting point 
of tin and lead tubes epoxy resin coats cannot be ap- 
plied. These tubes may be coated with vinyl or cel 
lulose lacquers. 
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Lead 


Because of its toxicity lead should not be used for 
tubes for preparations for internal use. Eastland (1951) 
reported an incompatibility of sodium alginate with 
lead tubes and Stephenson (1953) a reaction between 
silver picrate jelly and lead. The latter also stated 
that electrochemical reactions between tin and lead 
in the presence of an electrolyte often result in more 
contamination than would take place with a plain 
lead tube. 


Plastics 


Plastics in pharmacy formed the subject of a 
symposium at the British Pharmaceutical Conference 
in 1955, including papers by Child, Bull, and Fishburn. 
The types of container now made from plastics in- 
clude tubes for semisolids, disposable enemas, dis- 
posable infusion fluid containers and ‘giving sets,’ 
eye drop bottles, and nasal spray bottles. Plastics 
are being used for screw caps and various types of 
closures. 

Tubes are generally made from polyvinyl chloride 
or polythene. Plastic tubes are not completely imper- 
vious to water vapor and some loss, with concentration 
of aqueous products, is inevitable. This occurs to a 
greater extent with polyvinyl chloride than with poly- 
thene. Other volatile materials such as perfumes 
may also be lost. 

Polythene tubes have the disadvantage of elastic 
recovery, hence they cannot be rolled up like flexible 
metal tubes. As a result of this, air is drawn into the 
tube with increase in the chance of drying out of the 
material and oxidation. Polythene also cannot be com- 
pletely clear. It may be colored by the use of various 
pigments. On the other hand, it has the advantage of 
not needing any plasticizer. 

Since no plasticizer is completely unextractable, their 
possible effect on the stability and toxicity of medica- 
ments and foods is very important. The British Plastics 
Federation has published a report of a sub-committee 
on the toxicity of plasticizers. This report discusses 
the possible toxic hazards from the use of plastics as 
wrappers or containers for food. It suggests extraction 
tests and gives a method of determining a “Toxicity 
Quotient.” Except when undesirable substances are 
known to be present, a material with toxicity quotient 
of less than 10 is considered to be safe for use with 
foods. The data for the common plasticizers, stabili- 
zers, and other addenda are given. 

Child (1955) gave the chemical properties of these 
and many other plastics and Bull (1955) discussed 
their use in containers and equipment. He mentioned 
the loss of water vapor through plastics, stating that 
it is particularly high with polystyrene and nylon. He 
also found an incompatibility between polystyrene 
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and cellulose acetate used as parts of the same con- 
tainer and reminds pharmacists that the organic esters 
used as insect repellants attack plastics. Bull quotes 
Pinsky, Nielsen and Parliaman as having carried out a 
long term study of 67 chemicals in polythene bottles 
and having recorded data concerning permeability and 
physical effects. 

The Plastics Division of Imperial Chemical In- 
dustries Ltd., has issued a booklet giving the compati- 
bility of their polythene product “Alkathene” with 
many chemicals. The material is stated to be soluble 
in xylene, toluene, amyl acetate, trichlorethylene, 
paraffin and turpentine, all of which may be used 
in pharmacy. 

Wsi-Ying Wu and Job (1954) used flexible poly- 
ethylene tubes of about 4 ml. capacity for eye drops. 
These have the disadvantage that they cannct be 
autoclaved. Plastics are now available which can be 
sterilized by autoclaving and might be useful for eye 
drops. The plastic would need to be fairly impervious 
to water vapor to prevent concentration of drops. J. 
W. Soulsby has told me that he has tested the storage 
of physcstigmine drops in these containers and they 
seem as stable as in dark glass eye drop bottles. 

Autian (1957) discussed the use of plastics for 
parenteral products. He gives rates of transmission of 
various substances through plastics and a list of in- 
compatibilities. 


Closures 


The desirable properties of liners for metal and 
plastic caps have been discussed by Boardman (1949), 
Stephenson (1953), Bull (1955), and Fowler (1959, 
1959a). It is well known that corks are attacked by 
many substances such as hypochlorites, permanganate, 
but a surprising contamination due to corks was that 
of cetrimide becoming infected with Ps. pyocyanea 
from the corks of stock bottles (Keen 1957). 


Rubber Closures for Injection Solutions 


Rubber closures for injection solutions have caused 
many problems and have been the subject of much 
research. Haworth (1953) and Berry (1953) have 
discussed the desirable properties of such caps. Both 
pointed out the difficulties of standardizing rubber for 
such caps and Berry quoted from his earlier work on 
the absorption of antiseptics such as chlorocresc] from 
rubber. The mechanism of this absorption has been 
studied by Wing (1955, 1956 and 1956a), who has 
shown that both phenol and chlorocresol are absorbed 
until there is an equilibrium between the amount in 
the solution and in the caps. The amount absorbed is 
proportional to the concentration in contact with the 
rubber. Wing also discussed the effect of various rubber 
constituents on the extent of absorption. Royce and 
Sykes (1957) examined the absorption of a wider 
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range of bacteriostats and recommended that an equil- 
ibrium treatment should be worked out for each com- 
pound for the rubber to be used. They considered the 
phenylmercuric salts unsuitable to use in _ rubber- 
capped bottles. I can confirm this since I have found 
that phenylmercuric salts cause blackening of many 
rubber caps. (Whittet 1957). Weiner (1955) has 
reported that the pre-treatment of rubber caps with 
thiomersal did not prevent them from absorbing this 
compound from solutions. Bellamy and Watt (1949) 
found that some types of rubber inactivate penicillin. 

Berry (1941) reported that rubber caps can react 
with metabisulfite and my colleagues and I showed 
that pre-treatment with sodium metabisulfite can re- 
duce the loss from solutions (Whittet 1946; West and 
Whittet 1948; Foster, McDonald and Whittet 1950). 

Metabisulfite was found by Milosovich and Mattocks 
(1956) to increase the absorption of water by rubbers. 
The same workers (1957; 1957a) studied the effect 
of vapor pressure, bisulfite, washing, and organic 
substances on absorption of water by rubber. Blaug 
et al. (1958a) studied moisture transmission through 
closures. 

Rezner (1953) found that rubber caps may release 
zinc to a sufficient extent to be physiologically objec- 
tionable or to cause insoluble particle formation by 
interaction with other constituents of the solution or 
with the container. Fowler (1959) has discussed the 
treatment of rubber caps to minimize contamination 
of injections with particles. 

Rubber is incompatible with nikethamide (Berry 
1953) and paraldehyde (Marston and Allchin 1952). 


Plastic Closures 


Nielsen (1958) compared closures made from 
polyvinyl chloride with rubber caps in an extensive 
series of tests including physical properties, extraction 
of material by water, by solutions of drugs and the 
effect of the caps on absorbing substances from solu- 
tion. He concluded that polyvinyl chloride caps were 
superior to rubber from the first three points of view 
but that they did not seem better than rubber in the 
fourth respect. 


Testing of Containers 


Many tests have been suggested for testing the suita- 
bility of containers for the storage of pharmaceutical 
preparations, but, undoubtedly, the best test is to ex- 
amine products after storage in the containers for 
prolonged periods. For this reason the American Phar- 
maceutical Association Report on the Stability of 
Drugs at Various Temperatures (1944) is most in- 
teresting and useful. This gives an account of the 
examination of an extensive list of army supplies 


stored under various conditions over periods of several 
years, 
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DECOMPOSITION DUE TO EXCIPIENTS 


Stephenson (1953) devoted most of his symposium 
paper to the testing of containers and closures for 
pharmaceutical products and Fowler (1959, 1959a) 
listed the essential properties of good packaging and 
gives a method of estimating shelf life together with 
tests for the mechanical strength of packages. 

The British Pharmacopoeia contains a test for limit 
of alkalinity of glass and the United States Pharma- 
copeia tests for chemical resistance to water and acid 
at 121°C. and for light transmission. The former gives 
criteria for containers for injections and the latter for 
containers in general. 

Turner et al. (1923) utilized the reaction involving 
the precipitation of alkaloids from their salts by alkalis 
as a qualitative test of the durability of medicine 
bottles. 

Stephenson (1953) suggested the following tests for 
efficacy of containers: (1) Test fer inertness to product 
—on storage at normal low and elevated temperatures 
“the container shall not interact physically or chemi- 
cally with the drug which it holds so as to alter the 
strength, quality or purity of the drug beyond the 
official requirements” (U.S.P. requirement). With dry 
solids inspection of the drug and the inside surface of 
the container will generally suffice. With liquids 
changes in color, clarity, or pH may be found. The 
surface of the container should also be examined. 
Assay of the product may be necessary. (2) Strength 
of container—by handling or a simple drop test. (3) 
Tests for leakage. Containers are stored at elevated 
temperature in various positions and are weighed and 
examined periodically. (4) Permeability Tests. In the 
case of volatile substances storage at elevated tempera- 
tures with periodic weighing will suffice. For moisture 
permeability storage. under controlled humidity condi- 
tions with temperature fluctuations and _ repeated 
weighings is usually satisfactory. 


Testing of Closures 

Several attempts have been made to standardize 
rubber caps. The World Health Organization set up 
a subcommittee of Dr. L. C. Miller, Professor E. Selles, 
and myself to investigate the problem in collaboration 
with interested organizations in each country. The 
British Standards Institution has recently circulated a 
draft standard for rubber closures for parenteral pro- 
ducts. It suggests standards for workmanship and 
finish and for uniformity of color. Tests are given 
for penetrability, fragmentation, self-sealability, water 
extract, and alkalinity or acidity and standards are 
suggested for these properties. A further appendix 
gives proposed method for testing compatibility of 
the closures with medicaments. This is by storing 
under various conditions and examining at intervals 
both the solution and the closures. Physical and, if 
necessary, chemical and biological tests should be 
undertaken. 
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Penetrability is tested by the weight necessary to 
cause penetration under specified conditions and frag- 
mentation by the number of particles found in solutions 
after the cap has been pierced a specified number of 
times. 

Permeability to water vapor is measured by placing 
calcium chloride in bottles sealed by the caps, storing 
them under conditions of high humidity, and examin- 
ing them for increase in weight. 

Self-sealability may be tested by forcing air into an 
inverted bottle containing water and noting if any 
leakage occurs through the closure, or by placing 
methylene blue in containers sealed with the caps im- 
mersed in water and applying a vacuum. No sign of 
leakage should occur. Fcr this test a specified number 
of punctures is made in each cap. 

Determination of water extract is made by refluxing 
a specified number of caps in distilled water for a 
specified time, evaporating the water to dryness, and 
weighing the residue. Acidity or alkalinity is measured 
by autoclaving the caps with water at pH 6.8 to 7.2 
and titrating with acid or alkali, using bromothymol 
blue as indicator. 

Stephenson (1953) cutlined in detail a closure ef- 
ficiency test applicable to containers sealed with all 
types of closures. The containers are half-filled with a 
suitable desiccant (freshly dehydrated magnesium per- 
chlorate or anhydrous fused calcium chloride previously 
heated to 150°C. for 3 hours). They are then placed 
in an atmosphere of about 90 percent humidity and 
subjected to temperature fluctuations over a prolonged 
period. The containers are weighed at intervals and 
the efficiency is expressed as a percentage calculated 
as follows: 


Mean gain in weight of control x 100 


Mean gain in weight of test 

Stephenson gives a table of the results of the applica- 
tion of this test to several types of closures. 

Christiansen (1952) made a thorough examination 
of the effect of rubber cn distilled water and made the 
following recommendations for rubber for pharma- 
ceutical purposes. 

Vulcanized rubber should not be colored. After auto- 
claving with water it should not give a precipitate or 
more than a slight yellow color with Nessler’s reagent. 

The solution obtained after autoclaving a specified 
number of caps with distilled water on evaporation 
should not give a weight greater than a specified 
amount. 

Christiansen also specified limits of pH change and 
electrical conductivity of distilled water autoclaved with 
caps. He outlined a test involving a reaction with 
dithizone (diphenyl thiccarbazone) which he claimed 
would give an indication of freedom from pyrogenetic 
activity. 

Morrisey and Hartop (1957) suggested an extrac- 
tion test for rubber closures involving autoclaving them 
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at 121°C. for 30 minutes and examining the solution 
for turbidity (measured in nephalos units) for reducing 
agents and for pH charge. They propose limits for 
these factors and claim that the method is applicable 
for a preliminary evaluation of new materials and for 
routine control of established materials. 

A modification of this test was accepted by the 
U.S.P. Open Cenference on Closures for Parenteral 
Solutions (1958) and manufacturers were asked to 
submit the results of a collaborative study of two types 
of closures by this method. The results were submitted 
as a report to the Pharmaceutical Manufacturers’ As- 
sociation in October 1958. The figures from 14 dif- 
ferent laboratories showed significant differences be- 
tween samples as measured by nephalos units, and in 
most cases by reducing substances; pH measurements 
showed little significant difference. The difference be- 
tween laboratories carrying out these tests was, how- 
ever, highly significant. 

Hopkins (1958) has suggested a test for measuring 
particles from punctured rubber caps. The mechanism 
of production of these particles, known as ‘coring’ in 
the rubber trade, is also discussed and measures are 
suggested for reducing it. 

It is obvious that much work remains to be done 
before adequate standards for rubber closures can be 
adopted and enforced. 


Summary and Conclusions 


The numerous totally unexpected reactions outlined 
in this paper emphasize the importance of a 
thorough testing of all new formulae from the points 
of view of stability, efficacy and toxicity. In addition, 
prolonged storage tests should be carried out under 
various conditions to guard against delayed reactions 
and to test the effects of containers and closures. 

Since the free exchange of experiences in this field 
will improve the pharmaceutical services in all coun- 
tries, pharmacists should be encouraged to publish 
their results. However small any individual example 
may seem, each has its importance in building up 4 
complete knowledge of the properties of drugs, vehicles 
and excipients. International exchange of ideas 1s 
especially valuable and symposia of this kind can be the 
means of disseminating knowledge throughout the 
widest possible field. 
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1960 INSTITUTES 


Group leaders for the clinic sessions hold an informal 
meeting at the Columbus Institute 


Columbus & Minneapolis 


by Pau F. ParKER 


P BEGINNING WITH THE FIRST INSTITUTE on the cam- 
pus of the University of Michigan, in 1946, hospital 
pharmacists have had the opportunity to participate 
regularly in dynamic continuing education programs. 
Perhaps more than any other single factor, the in- 
Students at the Minneapolis Institute hear Norman Hammel- 


man from the Medical Area Office of the Veterans Admin- 
istration in St. Louis discuss “Elements of Good Supervision” 
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stitutes have helped to raise the standards of hospital 
pharmacy practice and improve the qualifications of 
its practitioners. This is not enough. With the changing 
role of the hospital in modern medical care, and the 
ever increasing importance of drugs in diagnosis, treat- 
ment, and prevention of disease, we cannot afford to 
become stagnant or complacent. Even the pharmacist 
who has just completed special education and training 
in hospital pharmacy can soon fall behind unless he 
regularly and routinely follows some course of con- 
tinuing education. Hospital pharmacy is on the move. 
As an organized professional specialty, we must con- 
tinue to provide an up-to-date continuing education 
program. Our institutes must remain dynamic. 

We now have two general institutes each year, and 
for the first time a specialized institute is being held 
this month in Chicago. This specialized program will 
treat a single subject in depth for the particular bene- 
fit of hospital pharmacists who have been in practice 


for some time. Enrollment for each general institute 


Pau. F. Parker is Director of Pharmacy Central 
Supply at the University Hospital, University of Ken- 
tucky Medical Center, Lexington, Kentucky. 
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William Tester (left), Chief Pharmacist 

at the University of Iowa, answers questions 
or two students concerning equipment which he 
demonstrated at the Minneapolis Institute 


is limited to 125 registrants. There are from 400 to 500 
new pharmacists entering hospital pharmacy each year. 
The enrollment for the specialized institute is limited 
to 100 registrants, yet there are 4500 to 5000 pharma- 
cists who regularly practice in hospitals. Therefore 
we may well ask, “Are we planning the institutes to 
fully meet our needs?” 

The challenges of institutes are tremendous. To help 
meet these challenges, it may be appropriate to review 
our present procedures for planning and conducting 
institutes. By doing so we do not wish to imply that the 
present methods are best, or even good enough. 

The institutes are conducted by the American Hos- 
pital Association in cooperation with the AMERICAN 
Society OF HospiTaL PHarmacists and the American 
Pharmaceutical Association. In addition, the local hos- 
pital pharmacy organization, the college of pharmacy, 
and the state hospital association serve as sponsors. 
Participation by this broad group of organizations 
serves to aid in planning and conducting the programs, 
but perhaps most important, stimulates attendance. 

The hospital pharmacy institutes are only a fraction 
of the total number of such programs conducted by 
the A.H.A. The unusual feature of this arrangement is 


Russell Lovell, Chief Pharmacist at the Akron 
City Hospital demonstrates equipment at the Columbus 
Institute with the assistance of 
Jeanette Sickafoose, Chief Pharmacist at the 
Aultman Hospital in Canton, Ohio 


_ Sister Florentine from Columbus demonstrates 
equipment for the preparation of sterile products as 
Louis Jeffrey, Albany, New York looks on 


Dean George Hager 
(center) of the University 
of Minnesota College of 
Pharmacy takes Joe 
Oddis (left) and Paul 


sParker on a tour 


the campus 


Hospital pharmacists met on the campus of the University of Minnesota in Minneapolis last August 
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that hospital pharmacists have worked very closely 
with the A.H.A. through the years in planning and 
conducting the hospital pharmacy institutes. This, we 
believe, has helped to improve the programs in spite of 
continuously increased costs. Hospital pharmacists are 
grateful to the A.H.A. for conducting these programs, 
sometimes at considerable expense, at a time when 
their own professional organization would not have 
had the facilities to conduct them. The fact that the 
A.H.A. has conducted the programs has probably also 
had some effect upon the attendance, because under 
this arrangement hospital administrators may have 
been more willing to send their employees. 


Scheduling Facilities 

Hospital pharmacy institutes do not “just happen.” 
They required months of scheduling, planning, and 
arranging. With few exceptions, they have been held 
throughout the years on university or college campuses 
in order to achieve an academic environment. Such 
facilities are less expensive for the registrants. Since 
many universities and colleges have large numbers of 
professional groups using their facilities between semes- 
ters for continuing education programs, it has become 
necessary to schedule institutes as much as two and 
three years in advance. 

The selection of a location for an institute probably 
has more to do with attendance than any other single 
factor; however in making a final decision, location 
cannot be placed above the need for adequate facilities. 
The institutes which have been held in the Mid-West 
have consistently had a larger registration than those 
located in either the East or the West. Ideally, it would 
be desirable to evenly distribute the locations between 
the East, West, North, South, and Mid-West. The 
majority of practicing hospital pharmacists should 
have the opportunity to attend an institute once every 
two or three years without being away from their de- 
partment too long; there should not be undue expenses 
for travel, and the program should be adapted, to some 
extent, to the needs of the area. However, location can- 
not be placed above the need for adequate and suitable 
facilities. 

The format for the institutes has become somewhat 
standardized, therefore the general requirements for 
facilities are fairly constant. A general meeting room 
is required which will accommodate 125 people seated 
at tables. This arrangement is most comfortable, and 
it is convenient to take notes. The acoustics in the 
room should be good; there should be some provision 
to darken the room in order to show slides, and there 
should be no posts which will obstruct the view to the 
stage or podium. There should be an elevated stage, 
either temporary or permanent, which is large enough 
to seat 8-10 people for group presentations. Good 
public address and visual aid equipment are essential. 
In addition, there should be 10 small conference rooms 
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available for conducting the clinic session groups dur- 
ing the afternoon. Each room should accommodate at 
least 15 people. No special facilities are required for 
these rooms, since the clinic session meetings are in. 
formal. 

Dormitory-type sleeping facilities are preferred and 
most registrants do not mind sharing a double room. 
The entire group may be housed in the same dormitory 
by assigning women to one wing or section and men 
to another. Facilities should be available to house 10-12 
nuns in a separate section of the dormitory and the 
10-15 faculty members are usually assigned single 
rooms. 

Dining facilities may either be cafeteria or dining 
room style. It is preferable to have the group eat alone, 
rather than in a public dining area and the facilities 
should be located nearby the sleeping quarters and 
meeting rooms. 


Program Planning 

The programs for the institutes are developed ini- 
tially by the ASHP Committee on Program and Public 
Relations. Since this Committee is composed of practic- 
ing hospital pharmacists, there is adequate opportunity 
to include topics which represent the interests and 
needs in actual practice. The Committee’s recommen- 
dations are reviewed and approved from a broad view- 
point by the ASHP Executive Committee. The pro- 
gram is then developed in final form by representatives 
from the American Hospital Association and the So- 
cieTY. At this point particular attention is given to ob- 
servations at previous institutes, and suggestions made 
by previous registrants, adaptability of the topics to 
various methods of presentation, availability of 
speakers, etc. 

The program usually consists of from 25 to 35 dif- 
ferent presentations. These are divided according to 
5 or 6 principal themes, which indicate the broad 
emphasis of the program. The themes of the 1960 
institutes are typical of each program and included: 
“Elements of Pharmaceutical Dispensing,” “Main- 
taining Standards of Practice,” “Improving Pharmacy 
Administration,” “The Hospital Formulary System,” 
and “Professional and Organizational Activities.” By 
comparison with the program themes ten years ago, It 
may be noted that more emphasis is given to topics 
such as “service” and “the formulary system.” Thus 
the programs do represent the current interest and 
needs of hospital pharmacists in actual practice. 

Although the organizational arrangements for de- 
veloping the program may seem involved, the pro 
cedural aspects of programming are even more de- 
tailed. These factors undoubtedly account for the 
high quality of the hospital pharmacy institute pro 
grams and, in turn, the excellent attendance record 
over a period of fifteen years. ; 

The manner is which the program is presented 1s 
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of no less importance than the topics to be presented. 
The institute faculty members contribute their time 
and efforts without charge, thus it becomes the re- 
sponsibility of the planning group to go as far as pos- 
sible to assist the faculty. Primary consideration is 
given to the types of presentation in order to provide 
program diversification. 

A comprehensive program outline is prepared which 
serves as a guide to members of the instructional staff 
and gives a summary of the total institute content. This 
outline contains a rather detailed description of each 
topic to be presented, thus giving the faculty member 
a clear understanding of his role in relation to the 
total institute program. This method aids in achieving 
consistency and uniformity in developing the various 
themes and prevents overlapping of subject matter. 

The value of the total program can perhaps best 
be measured in terms of the specific ideas which the 
registrants gain that can be implemented in their de- 
partments. Faculty members are urged to provide 
mimeographed and printed materials concerning the 
topics they present. This usually does not include distri- 
bution of the complete presentation, but an outline 
or some specific information which cannot easily be 
copied in the student’s notes. 

The complete program is published in the ASHP 
JourNAL with information concerning registration, 
housing, fees, etc. An application, which includes a 
brief program outline, is mailed to the administrator 
of every member hospital of the American Hos- 
pital Association. In addition, applications are sent 
to all members of the ASHP. Hospital pharmacy in- 
stitutes have become so well known that publicity pre- 
sents no particular problem. It is necessary to publicize 
information about the programs, but rarely necessary 
to promote attendance. 

An institute program is more than a week-long series 
of presentations. Each registrant is encouraged to 
“live” hospital pharmacy from the time he arrives 
until he leaves. Thus, planning the institute is im- 
portant, but coordinating the program to influence 
and direct the activities of the registrants throughout 
the week can well make the difference between success 
and failure. 


Conducting the Institutes 


The institute registrants arrive on Sunday afternoon, 
preceding the opening of the program on Monday 
morning. The first job is to get acquainted. The local 
hospital pharmacy group sponsors a reception begin- 
ning about four o’clock, which is usually held in the 
lounge of the dormitory headquarters. Hosts and 
hostesses are designated with appropriate name tags. 
Each enrollee is registered immediately upon arrival, 
given a name tag and a mimeographed list of all the 
registrants. These lists give each registrant’s hospital, 
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its size, and his position. Usually from 65 to 80 percent 
of the registrants have never previously attended an 
institute, therefore a majority of them have never met 
previously. Registrants are introduced in an informal 
environment and encouraged to get acquainted by dis- 
cussing their favorite professional subject. Since en- 
rollees and faculty arrive continuously throughout the 
afternoon and evening, it is a challenge to try to meet 
everyone and remember their names the following day. 
With some 125 registrants and 12 to 15 faculty mem- 
bers, getting acquainted must necessarily continue 
throughout the week, therefore everyone continues to 
wear the name tag. 


Next comes the tasks of orienting the faculty and 
organizing the student body. One coordinator meets 
with the entire faculty beginning about 9:00 P.M. 
They are introduced to the chairman of the local 
committee and the dean of the school of pharmacy, 
briefed on the arrangements and facilities at the uni- 
versity, and given the opporiunity to discuss the pro- 
gram, either in general, or regarding their own par- 
ticular responsibility. Since faculty members take turns 
serving as presiding officers throughout the weck, this 
meeting provides a good opportunity to discuss timing, 
question periods, etc. At this point, timing can be dis- 
cussed in an impersonal manner and it is a most op- 
portune time to do so. In fact, individuals who are to 
serve as presiding officers can be requested to interrupt 
speakers who do not follow the timing schedule. 


Faculty members are also encouraged to spend a 
maximum amount of time with the registrants during 
meals and at times when the program is not in session. 
The faculty members meet as a group each day while 
the students attend their own group mecting. 


The student body is organized into clinic session 
groups of appropriate size (usually 12 or 13 each), ac- 
cording to the bed capacity of the institution with 
which the student is associated. Each group is as- 
signed a group leader, selected from the student body, 
who acts as a moderator during each session. The 
groups meet for a period of one hour in an appropriate 
size seminar room immediately following the program 
each day. Each group leader is charged with three 
responsibilities: (1) to have the group discuss ideas 
presented in terms of their application to the depart- 
ments in which the students are employed, (2) to give 
each student the opportunity for individual expression, 
and (3) to evaluate the day’s program. The moderator 
must encourage total participation in the group dis- 
cussions. He serves as a recorder and is required to re- 
port to the institute coordinator daily after each clinic 
session. All members of the faculty are available to 
serve as resource advisors to the clinic session groups, 
but participate in the discussions only as they are in- 
vited to do so. At the end of the week, a clinic session 
is held on the stage before the entire institute body, in 
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which the group leaders and institute coordinators 
participate. 

Group leaders are selected from the student body 
by the coordinators as they arrive on Sunday after- 
noon. Since there is so little time to estimate the 
qualifications of the students who are best qualified, 
the selection is made, for the most part, by guess. 
Several students serving hospital pharmacy internships 
have proven to be especially good group leaders; how- 
ever, it is difficult to generalize on the preliminary 
qualifications for serving as group leaders. If the stud- 
ent agrees to do his best, he usually comes through 
with an excellent performance. 

The clinic session leaders meet with the coordinators 
late Sunday evening to get acquainted, discuss the 
purposes of the clinic sessions, and receive instructions 
concerning methods for carrying out their assignment. 
The instructions consist of specific suggestions for 
having the group become well acquainted; methods of 
selecting a topic for discussion; suggested techniques 
for keeping on the subject which has been selected for 
discussion; ideas for getting each individual to par- 
ticipate in the discussion, or for working with in- 
dividuals who tend to “control” the discussion; sum- 
marizing the discussion, etc. On Monday the group 
leaders have another meeting during the lunch period, 
when the coordinator demonstrates for the leaders by 
leading a discussion in much the same manner as they 
will be required to do when they meet with their own 
groups in the afternoon. 


Each group leader then mects separately with the 
coordinator during the evening to evaluate their pro- 
gress during the first clinic session meeting. This re- 
port provides the coordinator with the opportunity to 
detect weaknesses in the leader’s methods and also 
obtain general impressions about the overall student 
body reaction to the program. These impressions are 
passed along to the faculty at their daily meetings. 
The group leaders and coordinators have lunch to- 
gether each day to improve discussion group methods 
and provide an organized medium for faculty-student 
liaison. 

When the program begins on Monday morning 
everyone is keyed with eager anticipation. The co- 
ordinator gives additional instructions and introduces 
the members of the faculty. The stage has been set 
for an intensified week of work and everyone now 
realizes that an institute begins at 8:30 each morning 
and lasts until the “bull-sessions” are ended in various 
parts of the dormitory. As might be expected, some 
of these informal sessions last until very late at night. 


The presentations are interspersed with ten minute 
coffee breaks both in the morning and afternoon. Even 
these require some detailed planning in order to serve 
125-150 cups of coffee in 5 minutes or so. The lunch 


period usually lasts 1% hours. 
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When one considers the program schedule—8: 30 to 
12:00 and 1:30 to 5:00 daily with two evening sessions 
—it is immediately apparent that there must be a 
constant change of pace. This change is accomplished 
primarily by diversification in the types of presenta- 
tions. For instance, a straightforward lecture may be 
followed by a demonstration, then a lecture with sup- 
porting visual aids, a panel discussion, etc. If possible, 
no more than one type presentation should be in- 
cluded within a single half-day period. Usually the 
evening sessions are completely audience participation 
type programs. 

Even though there is only a rare opportunity for 
the institute registrant to go his own way, there jis 
scheduled time for relaxation. The Monday night pro- 
gram at the Minneapolis Institute which was arranged 
by the local group, was typical. The students and 
faculty traveled by bus to an excellent restaurant 
located 25 to 30 miles from the campus. Each had a 
dutch-treat steak dinner and saw an excellent show. 
Even in this environment, hospital pharmacy was the 
principal topic of conversation on the busses and over 
the dinner tables. By this time there are no strangers 
and even though you may not remember everyone's 
name there’s no problem in “talking shop.” 


The last day of the institute comes all too quickly 
and the program concludes with a series of summaries 
designed to help each registrant put into practice the 
ideas he picked up throughout the week. Over the 
past two years one presentation has been made under 
the title “Implementing Institute Information.” It not 
only includes suggestions for applying worthwhile 
ideas, but also develops a stimulating’ philosophy about 
participation in continuing education programs. 


Next, the group leaders review some of the most 
interesting topics which were discussed in their clinic 
session meetings. Several methods have been used for 
student group discussions during the fifteen year his- 
tory of hospital pharmacy institutes. The value of these 
sessions is difficult to evaluate and perhaps it would be 
worthwhile to obtain the advice and opinion of an 
“expert” in group dynamics. I have been very inter- 
ested in this aspect of the institute programs during 
the past four years and one observation scems note- 
worthy. This is the continued interest and leadership 
in hospital pharmacy which is shown by the people 
who serve as institute clinic session leaders. The factor 
may have some relation to the development of organi- 
zational leaders in hospital pharmacy. 


Throughout the week one member of the faculty 
has written a brief summary statement concerning each 
presentation. These are compiled as an overall review 
and forwarded, along with a letter from the Secretary 
of the A.H.A. Council on Professional Practice, to each 
registrant’s administrator. This further paves the way 
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for each registrant to implement the ‘ideas which he 
may have picked up throughout the week. 

Planning and conducting institutes is no small task. 
It requires seemingly endless hours of work both by 
staff and volunteers. When we begin to plan for ex- 
panding either the scope or the number of institutes, 
these factors must be considered. 

The American Hospital Association, which has con- 
ducted the hospital pharmacy institutes for fifteen 
years, has a well balanced overall institute program. If 
the present institutes do not fully meet the needs of our 
speciality (and one should not infer that they do not), 
is it the A.H.A.’s responsibility to change, or is it the 
responsibility of our own ASHP? Perhaps it would be 
worthwhile to study the adequacy of the institutes as a 
continuing education program for our specialty. 

What about the location of the institutes? Is it pos- 
sible for a majority of our practitioners to attend 
these programs if they wish to do so, or their hospitals 
are willing to send them? 

Do the programs serve the needs of a majority of 
the people who attend? The present procedure for 
program planning has been revised through the years. 
It may be based upon sound principles or the pro- 
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cedure may have evolved to meet the needs at the 
time. Should a program include the topics which 
registrants request, or should it include topics they 
should learn about? Should we reproduce and distri- 
bute all papers presented on the program? Should the 
program schedule be lighter or heavier? 

Should the institutes be national or regional? Should 
they last three days or five days? Should the institutes 
continue to be held on college campuses, or would 
hotel or other public facilities be suitable? 

The answers to these questions require careful de- 
liberation. They may be considered analogous to an 
evaluation of the procedures and services in our own 
departments. First, we must determine the effects of a 
change in its total ramification. Next, do we have the 
facilities and personnel to effect a change? What will 
be the cost? How can a change be implemented? 
Finally, we should evaluate the effect of the change. 

This review of hospital pharmacy institutes is in no 
way intended as a criticism of them. In fact, our in- 
stitutes may well be envied by other professional 
organizations. However, we must be alert to keep them 
dynamic—by constant evaluation, evolution, and 
growth. 


Pharmacy at A.H.A. Convention 


P HOSPITAL PHARMACY was represented by ASHP 
leaders at the recent Convention of the American Hos- 
pital Association in San Francisco. Participating in one 
of the program sessions was Past President Vernon O. 
Trygstad and Secretary Joseph A. Oddis, along with 
A.H.A. representatives W. K. Hegarty, Bakersfield Gen- 
eral Hospital, Bakersfield, California, and Alanson W. 
Willcox, General Counsel of the A.H.A.’s Washington 
Service Bureau. The subject for discussion in this ses- 
sion—the hospital formulary system in hospitals—drew 
much attention. 

Approval of the “Guiding Principles in the Opera- 
tion of the Hospital Formulary System” (See pages 601 
through 612) by the ASHP at its Annual Meeting a few 
weeks earlier and by the A.H.A.’s House of Delegates 
at this Convention provided much for discussion. The 
Guiding Principles had been developed by the Joint 
Committee of the American Hospital Association and 
the AMerican Society or HosprraL PHARMACISTS 
working over a period of several years. Endorsement 
by the two organizations constituted approval of the 
formulary system and its generic name concept as 
essential in providing rational drug therapy in hospitals. 

In the panel discussion, members pointed out the 
reasons for the formulary system, distinguished between 
the “formulary” and the “formulary system” and con- 
sidered the legal implications. 
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Other actions taken by the A.H.A. at the San Fran- 
cisco meeting and reported in Hospitals include: 


—A recommendation that a national approval pro- 
gram for hospital administration be developed because 
the “American hospital means too many different 
things to too many different groups to leave the evalua- 
tion to each interest the hospital serves” and to “have 
no alternative but to go in the direction dictated by 
the most vocal and strongest of the various interested 
forces.” 

—The completion of the major task involved in 
melding the two national Blue Cross organizations into 
one stronger group which, in partnership with the As- 
sociation, can guarantee the survival of voluntary pre- 
payment. 


—The swift rejection by the House of Delegates of 
a proposal that the A.H.A. embrace the social security 
approach to the financing of the health care of the 
aged. 

—Criticism of hospital financing as “still in the 
handicraft stage” and a proposal for a $20 million 
advertising solution of the program. 

—The adoption of a guiding pricing policy for hos- 
pitals which urged hospitals in the same community to 
follow in establishing rates which should be as inclusive 
as is practicable yet ensure equity and understanding. 
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edited by WILLIAM JOHNSON 


A New Sulfonamide 


A new sulfonamide, Ro 4-2130 (5-methyl-3-sulfanil- 
amido-isoxazole), has shown potent in vitro and in 
vivo activity against pneumococci, staphylococci, strep- 
tococci, coli bacteria and Klebsiella pneumoniae. Acute 
and chronic toxicity studies in laboratory animals 
showed this compound to be distinctly less toxic than 
several other sulfonamides in current usage. Brandman 
and Engelberg in Current Therapeutic Research 2:364 
(Aug.) 1960 point out that an interesting feature of 
Ro 4-2130 is the high cerebrospinal fluid levels at- 
tained for up to 12 hours after administration. This is 
of potential clinical significance in infections of the 
cerebrospinal system. Therapeutic blood levels were 
reached within two hours and maintained up to the 
twelfth hour following administration of single two 
gram dose of Ro 4-2130 to four patients. In five pa- 
tients on the multiple-dose schedule with a dose of 
three gram on the first day followed by two gram 
daily in two divided doses, a very satisfactory con- 
centration in the blood was obtained from the 24th 
hour until the end of the experiment. The drug in the 
blood was largely in the free or antibacterially potent 
form, whereas it was excreted largely in the acetylated 
form. Compared with sulfadimethoxine, Ro 4-2130 
produced lower peak blood levels at all three single- 
dose levels; however, with the four gram dose peak 
blood levels of both drugs were nearly equal. These 
studies indicate that Ro 4-2130 possesses the character- 
istics of a therapeutically effective sulfonamide and 
that clinical trials are warranted. Ro 4-2130 was sup- 
plied for this study through the courtesy of Hoffmann- 


La Roche Inc. 
Syivia SCHMIDT 


Diphenylthiocarbazone (Dithizone) In Carcinoma 
Of The Prostate 

Use of diphenylthiocarbazone in the treatment of 
prostatic cancer in man was suggested by observation 
from animal experiments which clearly demonstrated 
that this zinc-chelating agent suppressed canine prosta- 
tic function in terms of prostatic fluid volume, zinc 
uptake, zinc concentration and the histological ap- 
pearance of the prostate gland. Ten patients who had 
carcinoma of the prostate, with and without metasta- 
ses, were treated with diphenylthiocarbazone (dithi- 
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zone). Two patients with metastases died, one from 
renal failure, but improvement of urinary symptoms 
and reduction in size and consistency of the prostate 
were observed in most cases. Complete relief of pain 
due to osseous metastases was observed in all three 
patients. Body weight and appetite were maintained 
at normal levels or improved. Mei-Chiau Lo in Canad. 
Med. Assoc. J]. 82:1203 (June) 1960 reports that no 
major toxic effect from diphenylthiocarbazone was ob- 
served. Histological evaluation of the prostate after 
use of diphenylthiocarbazone revealed a variable de- 
gree of degeneration and atrophy of neoplastic tissue. 
All surviving patients have been followed up in the 
outpatient department with no clinical evidence of 
recurrence noted seven months after treatment. Di- 
phenylthiocarbazone (dithizone) employed for dithi- 
zone solution was obtained from the Fisher Scientific 


Company, Montreal. 
Syitvia ScHMIDT 


New Analgesic For Patients With Neoplastic Disease 


A new synthetic analgesic material, piminodine 
ethanesulfonate, ethyl -4-phenyl- 1 (3- (phenylamine) 
propyl) piperidine-4 carboxylate ethanesulfonate, was 
used in 28 patients with neoplastic disease. The dose 
was 50 mg. every 3-4 hours orally or 20 mg. every 3-4 
hours subcutaneously. In 19 patients, pain was associ- 
ated with skeletal metastases; in 4, retroperitoneal 
metastases; in 2, liver involvement; phantom pain fol- 
lowing amputation was present in 2, and a granulating 
perineal wound in one. Results were good to excellent 
in 78.5 percent of the patients, fair in 14.6 percent, 
with a poor response in 7 percent. No adverse effects 
on the hemograms or evidence of renal or hepatic 
toxicity were noted. The ability to relieve pain with- 
out inducing excessive sedation of the patient and 
freedom from other untoward effects such as nausea, 
vomiting, and constipation were most helpful in the 
management of the group of patients. D. Molander, 
in Current Therapeutic Research 2:370 (Aug.) 1960, 
adds that in a small number of patients, the additional 
use of Trancopal, a tranquilaxant, seemed helpful and 
would appear to warrant further investigation. This 
product was supplied as Alvodine ethancsulfonate by 


Winthrop Laboratories. 
Syivia SCHMIDT 
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> Because law is a complex specialty made so 
because of the existence of a set of Federal laws, 
50 sets of state laws, and many county and 
municipal laws and regulations, the author of the 
column strongly recommends that when specific 
legal questions arise, one should always consult 
an attorney, competent in the local law. 


P THIS ARTICLE CONCLUDES, FOR THE PRESENT, the 
references to generic names as appearing in recent 
resolutions of the policy making bodies of the American 
Medical Association and The American Pharmaceut- 
ical Association (see Law Column “Are Trade Names 
Necessary for Quality Drugs” August, 1960 issue of 
the AMERICAN JOURNAL OF HospiTaL PHARMACY). 


Nomenclature 
House of Delegates—American Pharmaceutical Asso- 
ciation, Cincinnati, Ohio, August, 1959. 

“Whereas, research and rapid advancements in phar- 
maceutical chemistry have led to the development of 
complex organic compounds, and 

Whereas, the pharmaceutical manufacturers have 
introduced into the drug trade hundreds of such new 
drug compounds during the past decade, and 

Whereas, the nomenclature employed by the manu- 
facturers in the information on these products provided 
to the retail pharmacist frequently requires clarifica- 
tion; therefore, be it 

Resolved, the the American Pharmaceutical Asso- 
ciation direct its Secretary to request the Pharma- 
ceutical Manufacturers’ Association to adopt a policy 
of having its members provide standard chemical 
names and structural formulas on all literature pertain- 
ing to new drug products; and be it further 

Resolved, that the Pharmaceutical Manufacturers’ 
Association be requested to adopt a policy of having its 
members feature on all products the generic names as 
well as brand names.” 

House of Delegates, American Pharmaceutical Asso- 
ciation, Washington, D. C., March, 1960. 

Whereas, pharmacy—the profession and industry— 

has been the target of attacks from many quarters as 
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THE LAW 


of hospital pharmacy 


. . . . . . . . . 


edited by GEORGE F. ARCHAMBAULT 


a result of derogatory misinformation arising from the 


Kefauver hearings, be it therefore 

Resolved, that the American Pharmaceutical Asso- 
ciation go on record as opposing any legislation or regu- 
lation which would 

—-Stifle the incentive to further progress in the dis- 

covery, development and distribution of drugs; 

—HMiilitate against the welfare of our profession and 

industry ; 

—Restrict the free choice of drugs by prescribers; 

—Regiment against private practice by members of 

the health professions, and 

—Undermine one of our nation’s most precious 

assets—the highest health standards in the world 
today.” 

Note: The latter resolution was introduced as a re- 
sult of one of the recommendations made by the Chair- 
man of the House of Delegates in his House of Dele- 
gates address (March, 1960) which read: 


“In conclusion I would like to recommend 
that .. . In view of the fact that the whole of 
Pharmacy has been the target of attacks from 
many quarters as a result of derogatory misin- 
formation arising from the Kefauver Hear- 
ings—this body go on record as opposing 
any outside regulations which would stifle the 
profession’s and industry’s incentive to further 
progress in research and development, militate 
against the welfare of our profession, restrict 
the free choice of drugs by physicians, regi- 
ment against good medical practice and 
undermine one of our Nation’s most precious 
assets—the highest health standards in the 
world today.” 

This resolution is cited here, not because it indicates 
by indirection a departure from the stated policy of the 
American Pharmaceutical Association on generic or 
nonproprietary names, but to emphasize the fact that 
pharmacy respects the physician’s choice of drugs 
prescribed by brand or generic names. It does not, 
of course, in any of the language surrounding the reso- 
lution, or in the resolution itself, place the Association 
in opposition to nonproprietary, U.S.P. and N. F. titles 
in prescribing. 
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CONTROL 
POISONINGS 


edited by ALBERT L. PICCHIONI, Director, Arizona Poisoning Control Program 


Intentional Inhalation of Vapors from Plastic Cement 
P EIGHT INCIDENTS OF INTENTIONAL INHALATION of 
vapors from a commercial plastic cement involving 
teen-age boys in Phoenix, Arizona, have been made 
known to the Arizona Poisoning Control Information 
Center. ‘The method cf administration employed by 
the youths was to squceze a portion of the contents of 
a tube of the cement in a handkerchief and then to in- 
hale the vapors after placing the cloth over the face. 
One of the youths, who was encountered shortly after 
he inhaled the vapors, was found to be in a condition 
resembling inebriation. He was incoherent and stag- 
gered. The systemic effects of the vapors lasted for 
approximately one hour, after which time he had 
apparently recovered from all effects with the excep- 
tion of a headache. A recent communication from the 
manufacturer producing the brand of plastic cement 
involved indicated that the active constituent of the 
product is toluene. ‘This solvent is an aromatic hydro- 
carbon and produces basically the same toxic reactions 
as other solvents of this class, such as benzene and 
xylene. ‘The toxic effects include local irritation, and 
central nervous excitation and depression. Exposure 
to toluene vapors is known to produce a transient 
euphoria, in addition to other effects such as giddiness, 
vertigo, headache, and ataxia. Although toluene does 
not produce the degree of bone marrow inhibition as 
does benzene, it may produce a mild macrocytic 
anemia.! 


Management of Phenolphthalein Overdosage 


The Phenolphthalein Research Institute has recently 
provided information concerning the treatment of 
phenolphthalein overdosage. It is the impression of 
this group that there is a tendency to employ excessive 
measures to counteract the supposed adverse effects of 
overdosage from this chemical agent. This practice is 
considered to be needless and is more likely to be 
fraught with harm than prove of benefit. The following 
suggestions for the management of phenolphthalein 
overdosage have been made :? 
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1. No gastric lavage is recommended. In the early stages it 
is unnecessary; later, it is useless, It may give rise to com- 
plications. 

2. Vomiting should not be induced in children, as aspiration 
of particles vomited may cause complications. 


3. Activated charcoal, U.S.P., in teaspoonful doses, suspended 
in milk, water or a carbonated beverage (but not in fruit 
juices) should be administered every 1 or 2 hours. If ex- 
cessive laxation develops, administration of charcoal should 
be continued until the laxative action subsides. 


4. If a very large quantity of phenolphthalein has been taken, 
it may be advisable to administer a therapeutic dose of 
castor oil. This will aid in eliminating the major portion 
of the phenolphthalein ingested. No saline cathartic, al- 
kalies, glycerin, propylene glycol, alcohol, or other solvents 
of phenolphthalein should be given, as they may increase 
laxative action. 


5. The person should remain quiet, but not confined to bed. 
The regular diet may be maintained with no restriction 
of fluids, except fruit juices. 


6. Bismuth, kaolin or other bowel movement restraining 
drugs, except activated charcoal, are contraindicated. They 
prolong the action of the retained portion of the laxative 
by slowing up evacuation. 


The above research group reports further, that the 
number of bowel movements following phenolphthalein 
overdosage seldom exceeds six in the first 24 hours, 
with two or three movements occurring after that 
time. The bowel action usually returns to normal not 
later than the third day. In the cases studied by this 
group, no instances of prostration, vertigo, dyspnea 
or any other systemic effects from phenolphthalein 
overdosage have been observed. Aside from laxation, 
the course is likely to be uneventful. 


Phenolphthalein is a constituent of many proprietary 
cathartic preparations. Popular among these are Feen- 


A-Mint and Ex-Lax. 


Acute Poisoning from Isopropy! Alcohol in Sponging 


Isopropyl alcohol is sometimes used for tepid spon 
ing of febrile children. A case report describing acute 
poisoning in a child following this procedure has re- 
cently appeared in the literature.? The case involved a 
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21-year-old girl with a fever which accompanied an 
ear infection. In addition to drug therapy, alcohol 
sponging was prescribed. At midnight, the child was 
wrapped in a towel saturated with 12 ounces of 70 
percent isopropyl alcohol. A second, dry towel was used 
to cover the first, and the patient was placed in bed 
with her aunt. A window in the bedroom was partly 
open. The following morning the child could not be 
aroused, and she was limp and totally unresponsive. 
Her pupils were small and did not respond to light; on- 
ly corneal reflexes were observed. The patient became 
apneic for a short period and artificial respiration was 
required. Urinalysis revealed the presence of acetone in 
the urine, and the odor on the breath resembled ace- 
tone. The blood contained 130 mg. of isopropyl alcohol 
per 100 ml. The treatment was mainly supportive and 
included intravenous fluids, oxygen and antibiotics. An 
endotracheal tube was inserted because of the poor 
pulmonary ventilation. By the following morning the 
patient was fully conscious; however, she remained 
irritable and inactive for several more days. It was 
thought that the coma resulted from inhalation of 
isopropyl alcohol. 


A similar case history reported* in 1953 involved a 
22-month-old boy in whom acute poisoning also oc- 
curred as a result of inhalation of large quantities of 
isopropyl alcohol. In this case, bed linens drenched 
with 1144 pints of isopropyl alechol were used in the 
sponging procedure. Within five hours after the proce- 
dure, the child was in a comatose state such as that 
described for the above case. The blood of this child 
was found to contain 128 mg. of isopropyl alcohol per 


100 ml. 


In view of the potential hazards of employing alcohol 
in tepid sponging to reduce body temperature in fever, 
it would appear that water would be a more desirable 
liquid to use in the sponging procedure. The use of 
water should, indeed, be considered in preference to 
alcohol in febrile states in children resulting from acute 
poisoning from chemical agents. 


When water is employed in sponging, water tem- 
peratures below 78°F. should probably not be used, 
not only because they are sometimes painful, but also 
because they generate reflex vasoconstriction which im- 
pairs their effectiveness. Ice packs and ice water baths 


are considered to be unnecessarily violent and danger- 
ous.5 


Esophageal Stricture from Accidental 
Ingestion of Clinitest Tablets 


Ingestion of lye is a well-known cause of chemical 
burns and stricture of the esophagus. Approximately 50 
percent of such burns and almost all strictures result 
from the ingestion of this agent.6 One product which 
Contains this caustic and is often found in homes is 
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Clinitest, the tablets of which are frequently employed 
by diabetics in urine testing. Recently, two cases of 
accidental ingestion by children under 5 years of age 
of Clinitest tablets were reported.®? In each case, a 
single tablet was ingested and esophageal stricture re- 
sulted. In one case, the stricture was complete and 
surgical intervention was required. 


Clinitest tablets contain a combination of anhydrous 
sodium hydroxide, copper sulfate, citric acid, and 
sodium bicarbonate. If a tablet is ingested, the heat 
produced when the sodium hydroxide comes in con- 
tact with moisture and the caustic action of the lye 
can cause a thermal and chemical burn with resultant 
scarring and stricture of the esophagus. These effects 
are probably augmented somewhat by the astringent 
and irritant qualities of the copper sulfate in the tablet. 


It is recommended that esophagrams be carried out 
to confirm the clinical impression of esophageal steno- 
sis or stricture. If the patient has contact with a diabe- 
tic and no etiology is apparent, ingestion of Clinitest 
tablets should be considered.® 
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p THE NATIONAL FORMULARY, ELEVENTH EDITION. Pre- 
pared by the Committee on National Formulary under the 
supervision of the Council, by authority of the American 
Pharmaceutical Association. Published by the American 
Pharmaceutical Association, Washington 7, D. C. 1960. 
Distributed by the J. B. Lippincott Company, Philadelphia, 
Pa. xxxii + 531 pp. 15 x 23 cm. Price $9.00. 

The new National Formulary XI, which becomes official 
October 1, 1960, represents the results of an ambitious re- 
vision program. Expansion of the scope of N.F. admissions to 
new drugs that have achieved wide use by the medical pro- 
fession, but which were not admitted into the companion 
edition of the U.S.P., reflects the advance in practical value 
of this official compendium. Among the 148 completely new 
items in N.F. XI are Acetaminophen (N-acetyl-p-aminophe- 
nol) (Category-Analgesic and antipyretic) ; Amisometradine 
(Category—Diuretic) ; Antazoline Phosphate (Category— 
Antihistaminic) ; Azacyclonol (Category—Psychotherapeutic 
agent) ; Benzestrol (Category—Estrogen) ; Benzpyrinium Bro- 
mide (Category Parasympathomimetic); Benztropine 
Methanesulfonate (Category—Parasympatholytic) ; Dextro- 
methorphan Hydrobromide (Category—Antitussive); Di- 
phemanil Methylsulfate (Category—Anticholinergic) ; and 
Diphenadione (Category—Anticoagulant). These items, se- 
lected from those listed alphabetically under the letters A, B, 
C, and D, indicate the wide therapeutic spectrum that is 
covered. In reverse alphabetical order this interesting story 
reads the same. Zinc has finally yielded last place in the 
monograph section to Zoxazolamine (Category—Skeletal 
muscle relaxant; uricosuric). There is also Triacetyloleando- 
mycin (Category—Antibiotic). It is clearly evident that N.F. 
XI reflects the accelerated turnover in the materia medica. 

N.F. XI contains 815 mongraphs (N.F. X had 733); it 
has 285 new items (137 from U.S.P. XV). Its analytical 
procedures have been modernized and include column and 
paper chromatography, ultraviolet and infrared spectropho- 
tometry, radioisotope tracer analysis, and countercurrent ex- 
traction. Its new two-column format makes reading easier; 
the page-top guide facilitates its use. The General Informa- 
tion section includes a really useful discussion of ophthalmic 
solutions with procedural guides for extemporaneous prepara- 
tion. An important increase is noted in the 42 N.F. Reference 
Standards (N.F. X had 10). Most of the new reference 
standards are required in spectrophotometric analytical pro- 
cedures. N.F. XI is smaller only in the number of pages. 
More material than ever has been included in 563 pages 
(N.F. X had 910 pages). This minor miracle was accomp- 
lished with the aid of experts at the Mack Printing Company. 
The two-column format, new type face, and style of arrange- 
ment is responsible for the elimination of much wasted space. 

The value of the N.F. to pharmacists and others in the 
health professions is stepped up considerably in this latest 
edition. For example, hospital pharmacists will find a useful 
discussion of prescription balances on page 489, with a help- 
ful chart which can be used to routinely check all depart: 
mental balances. Formulas for a number of clinical laboratory 
reagents and for staining solutions, together with informa- 
tion on sterilization, sterility tests and pyrogen tests make 
this edition of the National Formulary a useful and valuable 
compendium for the hospital pharmacist. Dr. Justin L. 
Powers, able Chairman of the National Formulary Commit- 
tee, deserves high praise for a task well accomplished. 


648 


® BRITISH PHARMACEUTICAL CODEX 1959. Published by 
Direction of the Council of the Pharmaceutical Society 
of Great Britain. Pp. XXIX + 1301. Price $14.00. The 
Pharmaceutical Press, 17 Bloomsbury Square, London 
W.C.I. Available in U.S. from The Rittenhouse Bookstore, 
1706 Rittenhouse Square, Philadelphia, Pa. 


The seventh edition of the British Pharmaceutical Codex 
has been prepared by the Codex Revision Committee at the 
direction of the Council of the Pharmaceutical Society of 
Great Britain. Since publication of the first edition in 1907, 
the intent of the Codex Revision Committee has been to 
provide a reference book containing fundamentally informa- 
tion about drugs in common use throughout the British Com- 
monwealth. Because of the rapid development of therapeutic 
agents and ancillary substances, the revision committee has 
found it necessary to exclude a number of monographs in 
order to maintain space requirements. The text, however, 
does include a large group of drugs which, while no longer 
accepted as being necessary by medical and pharmacological 
authorities, remain in considerable use. The problem of selec- 
tion is therefore difficult and sometimes arbitrary. Monographs 
added to the seventh edition are in general for those agents 
whose value has been proven by pharmaceutical and clinical 
evidence. Older monographs retained are for those agents 
both of proven value and for those with little clinical evidence 
but which are prescribed frequently. 

The functions of the British Pharmaceutical Codex are to 
not only provide information on drugs and pharmaceutical 
materials but to give specifications for those substances not 
included in the British Pharmacopoeia. The Codex differs 
from other texts of this type in that it presents information 
concerning the actions and uses of drugs based upon pub- 
lished evidence and the private experience of the various 
committees responsible. The monograph specifications pro- 
vided are intended to characterize each drug, to limit signifi- 
cant impurities and to control the content of pure substances 
by an assay designed to give an accurate and reproducible re- 
sult. Specifications are based upon pharmaceutical manu- 
facturers’ recommendations and upon the work of individual 
subcommittee members. All new and amended tests and 
assays have been tried out in the Society's laboratories. 

In general, monographs contain an English main title 
with subsidiary title synonyms, translations of synonyms into 
Latin and English and abbreviations. Latin titles have not 
been created for new monographs. As in the sixth edition, 
monographs are arranged in alphabetical order of their 
English titles except where an inverted title would make 
location more feasible. For example, Dried Calcium Sulfate 
would be located between Calcium and Camphor: and Self- 
Emulsifying Monostearin would be found following Methyl- 
thiouracil and preceding Morphine Hydrochloride. When 
known and generally accepted, the chemical composition 
and structure is given at the head of the monograph. In ad- 
dition solubility specifications and standards are provided. 

The text is divided into six parts: General Monographs: 
Antisera, Vaccines and Related Products; Preparations of 
Human Blood; Surgical Ligatures and Sutures: and Formu- 
lary (dosage forms). The policy governing inclusion of 
monographs for the Formulary section has been unchanged ; 
new formulae are only included if the substances named in 
them are freely available to pharmacists. Since most new 
drugs can be obtained only in the form of one or more 
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products of a single manufacturer, there is little reason for 
including such formulae. Of particular interest is the change 
in directions for preparing ophthalmic solutions. Previous 
procedures did not ensure against bacterial and mold growth 
in freshly prepared ophthalmic preparations. The Codex 
therefore specifies that the majority of solutions should be 
heated at 98° to 100° in the final container to destroy any 
pathogenic organisms present. Furthermore, the use of pre- 
servatives is also suggested provided the agent is compatible 
with the prescribed medicaments. 

Of particular interest to practitioners are the appendices 
dealing with sterilization, isotonicity, milliequivalents and 
reagents. Quantitative tests for arsenic, lead, copper, alcohol, 
vitamins and nitrogen are also provided. Appendix XIV 
deals with the preparation of intravenous electrolyte solutions 
when prescribed in terms of milliequivalents. 


The rapidly changing concepts in therapy have necessi- 
tated the addition of approximately 160 monographs of 
which approximately 70 are basic drugs. The formulary 
section has added more than 80 new formulae. In keeping 
with the rapid development and obsolescence of therapeutic 
agents, more than 280 monographs have been deleted from 
the previous edition. Many of the deletions are accounted for, 
however, by recent inclusion into the British Pharmacopoeia. 
Many others monographs, however, which represent oils, 
botanical remedies, plasters and draughts have been deleted 
because of disuse. 

In an era which excludes the possibility of using only a 
limited number of texts as information sources for drug 
chemistry and pharmacology, the authors responsible for the 
seventh edition of the British Pharmaceutical Codex are to 
be commended for the prominent and superior role this edi- 
tion assumes in supplanting the practitioner’s ever changing 
and expanding reservoir of information. Its value is not 
limited to pharmacists in the British Commonwealth alone 
and should be a text available to students and practitioners 
everywhere. 

Henry J. DEREWICZ 


pm» PHYSICAL CHEMICAL PRINCIPLES IN PHARMACEUTICAL 
SCIENCE 1960. By Alfred N. Martin, Ph.D. 692 pages, 
168 illustrations, 108 tables. Published by Lea & Febinger, 
Philadephia, Pa. Price $15.00. 

Although Physical Pharmacy has been an integral part of 
pharmaceutical curricula for several years, this book is the 
first adequate text designed for the course. Moreover, it a 
book which may be used as a source of information desired 
by the practicing pharmacist. For example, one chapter is 
devoted to Isotonic Buffered Solutions and includes both, 
the theoretical background and practical applications, along 
with worked examples. A review of this chapter should make 
it possible for a pharmacist to prepare adequate isotonic 
solutions when desired. The chapter on Rheology contains 
information useful in understanding and solving stability 
problems associated with disperse systems such as emulsions 
and suspensions. The section on Rate Processes contains a 
discussion of the kinetics of drug absorption and elimination 
which should be understandable to the person willing to put 
some effort into the study. This particular subject is currently 
being used in the design of such important dosage forms as 


Spansules” and is therefore of great interest to the phar- 
macist. 


The book is divided into twenty two chapters containing 
modern information on such subjects as: solubility, complexa- 
tion, buffers, powder technology, colloids and_ interfacial 
phenomena. Although the reading is at times difficult the 
author has included background material such as a section 
on logarithms and graphical methods to aid the reader who 
is rusty in his mathematical techniques. 

The book will probably be found most useful as a means 
of enriching one’s background in order to understand the 
theoretical basis behind the great volume of empericism 
which we know as “practical” pharmacy. 

JERE GOYAN 


American Hospital 
Formulary Service 


A New Subscription Service 
of the 
AMERICAN SOCIETY OF 
HOSPITAL PHARMACISTS 


® A collection of drug monographs in 
loose-leaf form, easily adapted as a hos- 
pital formulary or used in toto (requires 
two binders) as a reference book or 
teaching aid. 


> 


® Designed for pharmacists, physicians, 
and nurses. Monographs contain infor- 
mation on physical and chemical prop- 
erties, pharmacologic actions, clinical 
uses, side effects, contraindications, and 
preparations of drugs. 


® All drugs assigned pharmacologic- 
therapeutic classifications. Unique al- 
phabetical index permits differentiation 


of nonproprietary names, trade names, 
synonyms, combinations, and deriva- 


tives. 


® Priced at $15.00 each for 1 to 9 
copies; 10 to 24 copies, $14.50 each; 25 
or more copies, $14.00 each. Price in- 
cludes one binder and supplement serv- 
ice for one calendar year. Supplements 
$5.00 per annum after the first year. 
Additional binders $4.00 each. 


®@ Address inquiries to William M. Heller, 
Ph.D., Director, American Hospital Formu- 
lary Service, University of Arkansas Medi- 
cal Center, Little Rock, Arkansas, U.S.A. 


®@ Address orders to the American Society 
of Hospital Pharmacists, The Hamilton 
Press, Hamilton, Illinois, U.S.A. 
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News 


1961 Annual Meeting 

Plans are being made for the 1961 Annual Meeting 
of the AMERICAN Society oF HospiTaL PHARMACISTS 
which is scheduled to be held April 23 - 28 at the Hotel 
Sherman in Chicago, Illinois. ‘The sessions will be held 
in conjunction with the Convention of the American 
Pharmaceutical Association. 

Hospital Pharmacists who wish to contribute papers 
for presentation at the ASHP General Sessions are 
urged to communicate immediately with Mr. Paul F. 
Parker, Chairman of the Society’s Committee on Pro- 
gram and Public Relations. Mr. Parker’s address is: 
University of Kentucky Medical Center, Lexington, 
Kentucky. The deadline for receiving contributed 
papers for the 1961 Annual Meeting is January 1. 


Geiger Promoted at Roche Laboratories 


Promotion of Mr. Burns Geiger to the position of 
Director of the Hospital Department has been an- 
nounced by V. D. Mattia, Jr., M. D., General Man- 
ager of Roche Laboratories, division of Hoffmann- 
La Roche Inc. 

Mr. Geiger, who joined Roche Laboratories as an 
associate in education in the spring of 1960, is a grad- 
uate of George Washington University, Washington, 
D. C. He served in the U.S. Navy during World War 
II as a lieutenant communications officer. 

After spending ten years in the practice of retail 
pharmacy, he joined the Veterans Administration and 
in 1948 became director of pharmacy service in the 
V.A. 

For the past six years, Mr. Geiger was associated 
with Chas. Pfizer & Co., Inc. He began his career as 
a sales representative and, subsequently, became Di- 
rector of Trade Relations, Director of Hospital Sales, 
Director of Promotions, and most recently, Customer 
Service Manager. 

Mr. Geiger is a member of the ASHP. 


Internship at University of Colorado 


The School of Pharmacy of the University of Colo- 
rado, Boulder, has announced a Hospital Pharmacy 
Residency Program in cooperation with the Veterans 
Administration Hospital in Denver. 

Candidates must be registered pharmacists and 
must be eligible for admission to the Graduate School. 
Requests for further information may be directed to 
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Dean Curtis H. Waldon, School of Pharmacy, Uni- 
versity of Colorado, Denver, Colorado. 


Jefferson Medical College Hospital Pharmacy Alumni Meet 


The Pharmacy Alumni of the Jefferson Medical 
College Hospital held a luncheon meeting at the Shore- 
ham Hotel in Washington, D. C. during the Annual 
Meeting of the AMERICAN Society oF HospiTA Puar- 
MACISTS. Guests included individuals who have made 
special contributions to Jefferson’s program in Hos. 
pital Pharmacy Administration. Among these were 
Dean Linwood Tice, Dr. Kenneth Avis and Mr. John 
Kramer of the Philadelphia College of Pharmacy and 
Science; Sister M. Gonzales of Mercy Hospital in 
Pittsburgh; Sister Mary John, Mercy Hospital, Toledo; 
ASHP President Clifton Latiolais and Mrs. Latiolais, 
Columbus, Ohio; ASHP Secretary Joseph Oddis, 
Washington, D. C.; Mr. Jack Heard, St. Francis Hos- 
pital, San Francisco; and Mrs. Evlyn Gray Scott, 
St. Luke’s Hospital, Cleveland. 


Donatp R. Creacan has recently been appointed 
product sales manager in E. R. Squibb & Sons Sales 
Promotion Department. A native of Grand Rapids, 
Michigan, Creagan graduated from the University of 
Michigan with a B.S. degree and became a registered 
pharmacist in his home state. Before joining Squibb 
as a professional service representative in 1946, he 
had experience as a salesman and hospital pharmacist 
in addition to service in World War II as a chemical 
warfare officer. Mr. Creagan is affiliated with the 
ASHP. 


R. SuHerman has been appointed Pro- 
motion Manager for Ayerst Laboratories. He will be 
responsible for the planning and coordination of all 
promotional materials including pharmaceutical litera- 
ture for Ayerst detailmen, special samples, displays, 
films and exhibits. He joined Ayerst as a salesman in 
1946 in a territory with headquarters in Detroit, and 
was appointed Boston District Manager in 1952. In 
1957 he left Boston to become General Sales Supervisor 


in the New York office. 


Internship at University of California 


The University of California (San Francisco) in 
cooperation with the University Hospital, the Veterans 
Administration Hospital, Oakland, and other partici 
pating hospitals in the Bay area has announced a two 
year (half-time) pharmacy internship which is avail- 
ble to students enrolling in the School of Pharmacy. | 

Pharmaceutical service for the Medical Center 1s 
provided by a staff of more than fifty, including eigh- 
teen pharmacists in the Hospital Pharmacy, the Manv- 
facturing Laboratory, and the Parenteral . Solution 
Laboratory. The training program for hospital phar- 
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Residents, interns and preceptors in hospital pharmacy train- 
ing program at University of California. Shown left to right, 
front row: Donald C. Brodie, Ph.D., Professor of Pharmacy; Eric 
Owyang, Clinical Instructor; Walter Suda, Pharmacist, VA Hos- 
pital, Oakland; Stanley R. Marincik, Chief Pharmacist; and 
Charles E. Jackson, Clinical Instruc’or. Back row: Otmar Netzer 
and Kenneth Letcher, both Assistant Residents; Hubert Chan 
and Dwight Tousignaut, both interns; and Minoru Kashino, As- 
sistant Resident 


macists offers supervised experience in each of these 
areas, as well as in administration. A program is also 
provided for Residents and Assistant Residents in 
Hospital Pharmacy. 

Applicants must be eligible for admission to the 
School of Pharmacy and hold a Bachelor of Science 
Degree or its equivalent from an accredited school or 
college of pharmacy. Further information may be 
obtained from Dr. Donald C. Brodie, University of 
California School of Pharmacy, San Francisco, Cali- 
fornia. 


Cowles and Dilger Promoted at Parke-Davis 


C. J. Cowles, a sales executive with Parke, Davis & 
Company, has been promoted to director of profes- 
sional relations, according to Graydon L. Walker, vice 
president and director of U.S. sales and promotion for 
Parke-Davis. He succeeds John A. MacCartney, who 
has been named director of public relations for the 
world-wide pharmaceutical firm. 


Mr. Cowles is a native of Watsonville, California 
and a graduate of Stanford University, where he 
studied pre-med and biological sciences. In 1951, 
he obtained an M.A. degree in business administration 
from Stanford and later that year joined Parke-Davis 


a8 a sales representative in the firm’s San Francisco 
Branch. 


Th 1954, Cowles was transferred to Hawaii as a hos- 
pital service and sales representative, and later that 
‘ame year was promoted to field manager for the San 
Francisco Branch, with headquarters in San Jose, Calif. 
He was transferred to Detroit in January, 1957, as 
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assistant manager of the hospital and biological sales 
department. In 1958, Cowles was named manager of 
the department, holding that position until his present 
promotion. 


Succeeding Mr. Cowles is Mr. J. C. Dilger who has 
been named manager of hospital and biological sales. 
Dilger, a native of Chicago and a graduate of Loyola 
University there, joined Parke-Davis in 1950 as a hos- 
pital service representative for the Chicago Branch. 
In 1954, he was named a Chicago branch field man- 
ager. Transferred to Detroit in 1955, Mr. Dilger was 
made assistant to the manager of market research in 
the sales division, and three years later was appointed 
assistant manager of hospital and biological sales, a 
post he held until his present promotion. 


ACA Meetings for 1960 


Henry H. Gregg, President of the American College 
of Apothecaries, recently announced the following 
meeting schedule for the College for the forthcoming 
year as voted upon by the A.C.A. Board of Directors. 


The College will hold its Mid-Year Conference in 
conjunction with the American Pharmaceutical As- 
sociation in Chicago in April, 1961. 

As an innovation, a two day Eastern Regional Con- 
ference is being planned for Toronto, Canada on June 
24 and 25, 1961 while the Annual Convention of 
the College will be held September 30, October 1 and 
2, 1961, in San Francisco, California. It is the plan 
of the College to hold at least one Conference or Con- 
vention in each of the areas of the country each year. 


Nominations Invited for 1960 Urdang Medal 


Nominations for the next George Urdang Medal for 
distinguished historical writing will be accepted until 
31 December 1960, according to the American Institute 
of the History of Pharmacy. Established by the In- 
stitute in 1952, on the occasion of the seventieth birth- 
day of the noted historian of pharmacy and first Di- 
rector of the Institute, George Urdang, the medal has 
been awarded six times since then. 


The selection of an Urdang medalist is carried on 
through the world-wide organization of the Interna- 
tional Academy for the History of Pharmacy, with its 
headquarters in Rotterdam, followed by ratification 
by the Committee on Awards of the Institute. 


A postal card request addressed to the Institute 
office, 356 Chemistry Building, Madison 6, Wisconsin, 
will bring a nomination form that should be returned 
to Dr. P. H. Brans, Secretary-General, Académie In- 
ternationale d’Histoire de la Pharmacie, Niewe Binnen- 
weg 420, Rotterdam-W. 2, The Netherlands. 
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P PRESIDENT LATIOLAIS has kindly relinquished the 
president’s page for this issue of the JouRNAL in order 
that I might personnally address you. I welcome this 
opportunity to greet you. I welcome this opportunity 
to express my gratitude on your vote of confidence in 
selecting me as your Executive Secretary and to assure 
you that I will endeavor to promote the objectives of 
the Society by implementing its programs to the best 
of my ability. Further, I welcome this opportunity to 
thank you for making it possible for me to serve hos- 
pital pharmacy specifically and pharmacy as a whole 
in this official capacity. Finally, I welcome this oppor- 
tunity to extend an invitation to you to assist me in 
fulfilling the obligations and responsibilities associated 
with the office of the Executive Secretary. 

Over the last several years, I have had the good 
fortune of meeting many of you at hospital pharmacy 
institutes, at state and national pharmacy and hospital 
association gatherings, and at the annual meeting of the 
Society. There are others whom I have met only 
through correspondence. Still, there are many of you 
whom I have not met and, in due course, hope to 
meet. Meanwhile, President Latiolais has gencrously 
afforded me the opportunity of officially greeting you 
in this column. 

Recalling the mystery that surrounded each new 
professor who entered the classroom at the beginning 
of a school year, I am going to relate a little of my 
background, to describe for you the events leading 
to the action taken by the Socrety and the A.Ph.A. 
in creating the position which I now hold and to 
share with you some random thoughts regarding hos- 
pital pharmacy in general. 

It was my privilege to attend the Duquesne Uni- 
versity School of Pharmacy and my distinct honor to 
be a student of the late Dean Hugh C. Muldoon. I 
was attracted to hospital pharmacy almost immediately 
and received formal training under Sister M. Gonzales 
of Mercy Hospital, Pittsburgh, Pennsylvania. Follow- 
ing several positions with Sister, both as a member of 
her staff and as her assistant, I assumed the position 
of chief pharmacist at the Western Pennsylvania Hos- 
nital. also in Pittsburgh. In 1956, I was invited to 
join the staff of the American Hospital Association as 
a staff representative in pharmacy of the Counc'l on 
Professional Practice. 


652 


ag the Seculerty Sees 


JOSEPH A. ODDIS, American Society of Hospital Pharmacists, Washington, D. C. 


The four years with the AHA provided a wonderful 
opportunity to meet with hospital administrators and 
state and metropolitan hospital association officials 
and to discuss with them the practice of pharmacy in 
hospitals. During these years, it was my good fortune 
to conduct the pharmacy institutes of the AHA held 
in cooperation with ASHP and A.Ph.A. It was also 
my good fortune to serve as Secretary of the Joint 
Committee of the AHA and ASHP. The Joint Com- 
mittee serves as an excellent tool to achieve better 
understanding between hospital pharmacists and ad- 
ministrators. Some of the activities and worthwhile 
efforts of the committee were described by President 
Latiolais in this column several months ago. 

It was at this time that the AHA inaugurated the 
Pharmacy Service Department which appears monthly 
in the first of the month issue of Hospitals, Journal 
of the American Hospital Association, and which I 
recommend to you. 

In early 1960, I was invited to accept the position 
of Director, Division of Hospital Pharmacy of the 
American Pharmaceutical Association, following the 
resignation of Mr. Paul F. Parker, who served in this 
capacity since 1956 and with whom I had the pleasure 
of working rather closely during my time at the AHA. 
At the same time, I was named assistant secretary of 
the ASHP. In August of this year, Mrs. Gloria Francke 
officially announced her retirement after eleven years 
of devoted service to the Society and the profession, 
service given wholeheartedly and without recompense 
except for the joy and satisfaction that she derived 
from knowing that she was serving the profession. To 
fill the vacancy created by Mrs. Francke’s retirement. 
the House of Delegates honored me by electing me to 
the position of Executive Secretary. 

The series of events may be simply summarized by 
stating the end product—that a dual position has been 
created whereby a single person will serve as Executive 
Secretary of the ASHP and Director of the Division 
of Hospital Pharmacy of the A.Ph.A. I have been 
honored by being selected for this position. ‘The official 
offices of the ASHP are located in the American In- 
stitute of Pharmacy, headquarters of the A.Ph.A. 
Washington, D. C. 

Briefly, this gives you a bird’s eye view of past 
activities and the events that transpired leading to the 
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agreement between the A.Ph.A. and: ASHP to create 
a dual position, mutually beneficial to both organiza- 
tions yet sustaining the autonomy and individuality of 
the respective positions. 

Having taken this action, the Society has written 
another chapter of its exciting history. How successful 
will be this new venture is difficult to ascertain at this 
time. There is every reason to believe that the Society 
will be as successful in this program as it has been in 
such others as the American Journal of Hospital 
Pharmacy, the American Hospital Formulary Service, 
A.Ph.A. affiliation, the Audit of Pharmaceutical Serv- 
ices in Hospitals, joint and liaison committee activities, 
institutes and many others. The reasons for these past 
achievements are quite obvious. There exists within 
each member of the Society a compelling, enthusias- 
tic spirit of cooperation and a self-sacrificing attitude 
that penetrates all obstacles or barriers to success. It 
was the knowledge that this philosophy prevailed that 
led me to accept the position offered. It was the knowl- 
edge that once the decision had been made to create 
the dual position, the entire Socrety would respond 
without hesitation to provide support, assistance and 
guidance as it has done so often in the past. 

The Society has been unusually blessed over the 
years with competent and devoted leaders. Likewise, 
it has once again been blessed in having President 
Latiolais, Vice President Solyom and Treasurer Sister 
Berenice. 

The majority of you have also demonstrated compet- 
ence and devotion by accepting committee appoint- 


ments which are always time consuming, exhausting 
and, in some instances, unrewarding. Some have not 
had the opportunity of serving the Society nationally 
but have, nevertheless, participated actively in one of 
the fifty-four affiliated chapters. It would be my hope 
that more and more of the members in time will have 
an opportunity to serve the Society at the national 
level. 

In reviewing the questionnaire cards mailed to all 
members in July of this year in order to determine 
their interest in the work of the SocieTy’s committees, 
it was edifying to note that the immediate response to 
our request and the overwhelming return of the cards 
demonstrated without a doubt that the work that must 
be done will be done without complaint or hesitation. 

I have already expressed my personal feelings re- 
garding Mrs. Francke and Mr. Parker on other oc- 
casions. I again wish to praise them for their past 
achievements. In so doing, I wish to assure them and 
you that I will strive to carry out the duties of my 
office to the extent that the abilities with which I have 
been endowed will permit. At the same time, I feel 
reassured that each of you will continue to play your 
role, individually and collectively, and I warmly and 
sincerely extend to you an invitation to join me in 
writing still another chapter in the Soctety’s history. 


A- 


Pharmacy Alumni of Jefferson Medical College Hospital met for a luncheon 

during the ASHP Annual Meeting in Washington. Guests included individuals who have made 
special contributions to Jefferson’s program in Hospital Pharmacy Administration. 

Among these were Dean Linwood Tice, Dr. Kenneth Avis and Mr. John Kramer of 

the Philadelphia College of Pharmacy and Science; Sister M. Gonzales of 

Mercy Hospital in Pittsburgh; Sister Mary John, Mercy Hospital, Toledo, Ohio; 

ASHP President Clifton Latiolais and Mrs. Latiolais, Columbus, Ohio; ASHP Secretary 
Joseph Oddis, Washington, D. C.; Mr. Jack Heard, St. Francis Hospital, 

San Francisco; and Mrs. Evlyn Gray Scott, St. Luke’s Hospital, Cleveland 
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SELECTED PHARMACEUTICAL ABSTRACTS 


and summaries of other articles interesting to hospital pharmacists 


edited by CLIFTON J. LATIOLAIS, HENRY J. DEREWICZ and LEO F. GODLEY 


PARENTERAL SOLUTIONS, INSTRUCTION 


Instruction in Parenterals in Pharmacy Schools, Bartilucci, A. J., 
Bull. Parenteral Drug Assoc. 13:3 (Sept.-Oct.) 1959 (College of 
Pharmacy, St. John’s University, Jamaica, N. Y.). 
The undergraduate professional curriculum provides the 
proper beckground and rudiments for further specialized 
training which is available in formalized undergraduate 
and graduate course(s) and in industry. The student is 
taught the pharmacology, chemical and physical proper- 
ties, methods of sterilization and official types of par- 
enteral containers. Advantage is taken of company- 
arranged tours to point out procedures of large scale 
production. Other important concepts taught are the 
importance of cleanliness, accuracy, labeling and the 
moral obligation to produce a product pharmaceutically 
elegant with stability, effectiveness, accuracy, etc. This 
material is normally covered by several courses rather 
than a specific parenteral course at the undergraduate 
level. Material related to parenterals is drawn together 
and amplified upon at the graduate level. Manufacturers 
of parenterals can and do contribute by excellent tours 
and equipment grants to institutions. Faculty members 
are made aware of the problems and needs in this area. 
People in industry can also help by assuming the re- 
sponsibility of on-the-job training. In summary, phar- 
macy programs provide basic background and deficiencies 
in the qualifications of applicants can be lessened by 
the parenteral drug interests playing a larger part in 
the total pharmacy instructional program. 
James W. STOVER 


PARENTERAL SOLUTIONS 


Current Misconceptions in Parenteral Manufacturing, Avis, K. 
E., Bull. Parenteral Drug Assoc. 13:12 (Sept.-Oct.) 1959 ( Phila- 
delphia College of Pharmacy and Science, Philadelphia, Pa.). 


The author has categorized certain selected misconcep- 
tions in parenteral manufacturing. The misconceptions 
regarding personnel are that any pharmacist should be 
able to make parenteral products without special train- 
ing, and that hospital pharmacists cannot make high 
quality parenterals. The facts are that the pharmacist 
does require special training and the hospital pharmacist 
can make high quality parenterals. However, when 
economic reasons have priority over quality control, the 
result is almost certain to be inferior products. Fallacies 
relative to the working area and its control center around 
the réle of face masks and ultraviolet lights. In the 
processes of preparation, misconceptions exist that a 
conductivity test measures organic contamination, that 
water containing the maximum total solids allowed by 
the USP can be successfully used in the formulation of 
all injections and that the type of filter used for a 
particular solution does not matter. Processes of prepar- 
ing rubber closures may need re-evaluation in some 
cases. Another area of neglect is the adequate considera- 
tion of lag time in the heat sterilization process. Formu- 
lation misconceptions may be encountered where _ in- 
adequate study is made of added substances with regard 
to their effectiveness for their intended use in a par- 
ticular product. This is especially true of bacteriostatic 
agents which may be affected by pH, incompatibilities, 
sorption into the rubber closure, etc. Another misconcep- 
tion to which no one should fall prey is that he has at- 
tained a state of perfection for practical purposes and 
no longer must search for better methods and equipment. 

JAMES W. STOVER 


ULTRASONIC HYDROLYSIS 


An Investigation of the Effect of Ultrasonic Waves on the Rates 
of Hydrolysis of Procaine and Butethamine Hydrochlorides, 
Fenn, G. D., and Belcastro. P. R., J. Am. Pharm, Assoc., Sci. Ed. 
49:105 (Feb.) 1960. (School of Pharmacy, Purdue University, West 
Lafayette, Ind.). 


A number of investigators have reported that ultrasonic 
vibrations initiate or accelerate chemical reactions. These 
effects, such as oxidation and depolymerization, have 


been attributed to the heating effect which may be as 
high as several hundred degrees. The possibility of using 
ultrasonic waves to accelerate certain chemical reactions 
applied to pharmaceuticals was investigated. 

The effect of ultrasonic waves at a frequency of 400 
K. C. per second on the rates of hydrolysis of procaine 
and butethamine hydrochlorides by comparison with 
noninsonated temperature accelerated hydrolysis was in. 
vestigated. Ultrasonic oxidation of the compounds was 
prevented by the addition of an oxidant. 

No significant differences were noted between the 
the rates of hydrolysis of insonated and noninsonated 
samples other than those attributable to slight increases 
in the overall temperatures of the insonated solutions, 

Ultrasonic waves do not appear to have any significant 
influence on the rates of hydrolysis of procaine or 
butethamine under the experimental conditions employed 
in this investigation. 

W. F. Berrz 


STERILIZING DISTILLED WATER BY UV LIGHT 


Sterilization of Distilled Water by UV Light under Working 
Conditions of a Pharmacist, Lopatin, P. V., and Shimanko, A. L, 
Aptechnoe Delo (U.S.S.R.) 8, 6:48 (Nov.-Dec.) 1959 (Research 


The authors suggest a simple apparatus for irradiation 
with ultraviolet rays which proved to be very suitable 
when sterilizing distilled water in working conditions of 
pharmacists’ laboratory. The functioning of the apparatus 
obeys the following law: 


.&.K. lg —— 
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The meaning of symbols is as follows: 

F,=bactericidal performance of radiation generator 
(watts); 

Q=quantity of distilled water to be sterilized (m*/hour); 

&=absorption coefficient of distilled water (cm-'); 

K=resistance coefficient ( 

cm? 

Po=quantity of bacteria in a unit volume of distilled 
water before sterilization; 

P=quantity of bacteria in a unit volume of the same dis- 
tilled water after sterilization; 

qu—utilization coefficient of the bactericidal performance; 

no —utilization coefficient of the intensity of bactericidal 
rays. 

In the conditions of a pharmacy 0.04 m.* of distilled 
water was considered as a quantity to be used up in a 
day (200 liquid mixtures 200 ml. each). &=0.1 cm”, 
nu=—0.9; and 

It was found by bacteriological investigations that the 
quality of water sterilized by the above mentioned ap- 
paratus is very good. 

Husert ZACEK 


PHARMACIST AS CONSULTANT 


Pathology for the Pharmacist, (Part I), Huston, M. J., Pharm. d. 
(Canada) 92:14 (Nov.) 1959. 


This paper is a discussion of some of the basic principles 
of pathology. Pathology may be defined as that branch 
of biological science which deals with the nature of 
disease, through the study of its causes, its process, and 
its effects, together with the associated alterations of 
the structure and function. 

A pharmacist, to comprehend the methods and drugs 
used in treatment, must understand the nature of dis- 
ease. Pharmaceutical curricula usually do not include 
courses in pathology per se and the pharmacist, as 4 
result, is not as well versed in this subject as he should 
be. The pharmacy student does obtain some knowledge 
concerning disease incidental to the study of pharme 
cology and therapeutics. These two sciences would be 
more meaningful if complemented by a more thorougl 
grasp of pathology. The pharmacist has the essentia 
prerequisite of physiology. An understanding of the 
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normal (physiology) must come before the study of the 
abnormal (pathology). Medical courses in pathology 
usually put considerable emphasis on microscopy, re- 
quiring a background in histology and anatomy. How- 
ever, training in pathology for the pharmacist would ap- 
pear to be feasible without such detail. 

It is anticipated that the future pharmacist will be- 
come more and more a consultant to the physician on 
drugs. Therefore, the pharmacist must be able to com- 
municate with the doctor in his own language. Effective 
communication on the therapeutic use of drugs can 
occur only if the pharmacist understands the nature 
of the disease being treated. 

Pathology for the pharmacist is outlined by the author 
in part one under the heading of predisposing factors 
in disease, immediate causes of disease, body defenses, 
and changes in disease. 

W. F. Bertz 


DETERMINATION OF ALCOHOL IN TINCTURES 


Determination of Strength of Alcohol in Tinctures, Bolotnikov, 
S. M., Shraiber, M. S., and Orlov, Yu. E., Aptechnoe Delo 
(U.S.S.R.) 9, 2:62 (March-Apr.) 1960 (Analytical Laboratory of 
the Chemical-Pharmaceutical Research Institute of Kharkov, 
U.S.S.R.). 


The following method which is a modification of the 
method of Balovoine (Balovoine P., Zeitschr. analyt. 
Chem. 89, 230, 1932) is suggested for inclusion into the 
Ninth Edition of Soviet Pharmacopoeia: 

First of all, the approximate concentration of alcohol 
in the tincture is determined by means of densimeter 
or pycnometer. Afterwards, the amount of extracted 
substances is found by evaporating the solvent from 10 
ml. of the tincture and drying the residual until con- 
stant weight is attained; the result is related to 1 liter 
of tincture by computational procedures. 

The strength of alcohol in the tincture is found ac- 
cording to the following relation: 


10 B 
+ x 


X=accurate concentration of alcohol in the _ tincture; 
A=approximate concentration of alcohol in the tincture; 
B=amount of extracted substances in 1 liter of the tinc- 
ture. 

As the determinations of density afid amount of ex- 
tracted substances are required usually a priori by 
pharmacopeias, the determination of the concentration 
of alcohol according to the described method involves 
mathematical operations only. 

Huspert ZACeK 


STEROID CHROMATOGRAPHY 


16 Alpha-Hydroxy Steroids II. Partition Chromatography of 
Triamcinolone and Related Steroids, Smith, L., Foell, T. et al., J. 
Am. Pharm. Assoc., Sci. Ed. 48:529 (Sept.) 1959. (Chemical Pro- 
cess Improvement Department, Lederle Laboratories, American 
Cyanamid Co., Pearl River, N. Y. ) 
Paper chromatographic systems and column partition 
systems suitable for analyzing triamcinolone in  phar- 
maceutical preparations and in extracts in_ biological 
Samples are described. Comparative mobilities of related 
steroids are reported for various systems. Both qualita- 
tive and quantitative aspects of the chromatographic 
operations are described. 

AUTHOR’s SUMMARY 


IODINE DETERMINATION 


The Polarographic Measurement of Iodine, Dandell, M. J., Ed- 
yrs A = A., and Riedel, B. E., Pharm. J. (Canada) 92:48 
Nov.) 9. 


It has been reported that elemental halogens in acid 
media are reduced to the corresponding halide ions at 
a dropping mercury electrode of a polarograph. It was 
thought that a polarographic method for the determina- 
tion of iodine in iodometric methods of analysis could 
be developed. It was anticipated that this method might 
be applicable to pharmaceuticals containing iodine in 
either large amounts or in trace amounts only. This 
paper describes the method and its application to weak 
solution of iodine B. P. 

In the experimental procedures, polarograms were 
obtained with different concentrations of iodine. A 
regular diffusion was obtained with a well defined 
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residual and limiting current. Measurements were 
made in concentrations from 1.269 mg. per liter to 126.9 
mg. per liter. A series of determinations was then carried 
out on samples of weak solution of iodine B.P. A typical 
polarogram was obtained as anticipated. A qualitative 
determination on the trade preparation “BFI Powder” 
showed a typical polarogram for iodine, when a solution, 
prepared in mineral-free water, was treated in the same 
way as weak solution of iodine. 

This method of iodometric analysis is advantageous as 
iodine may be detected polarographically in solutions 
containing other ions. It is possible to measure high 
concentrations of iodine by dilution, and it appears that 
the application of measurement to minute quantities is 
also possible. Only a small quantity of sample is required, 
analyses are easily and rapidly performed. 

W. F. Berrz 


SOLUBILIZATION OF CAFFEINE, THEOPHYLLINE, 
AND THEOBROMINE 


Effect of Inorganic Salts upon the Solubility of Caffeine, 
Theophylline, and Theobromine, Gusyakov, V. P., Aptechnoe 
Delo 8, 5:30 (Sept.-Oct.) 1959 (Dept. of Inorganic Chernistry, 
Medical Institute of Lvov, U.S.S.R.) 


The solubilizing effect of various sodium and potassium 
salts upon caffeine, theophylline, and theobromine was 
studied. The former substances were utilized in con- 
centrations up to 3 mols. The results indicate that 
rhodanide and iodide of both metals raise the solubility 
of the xanthine derivatives; chloride and sulphate show 
salting out effect whereas bromides are ineffective. 

The following method for the characterization of the 
effect of solubilizing additive is suggested: 

When the relation between solubility of the substance 
(S) and concentration of the added salt (C) is linear 
or nearly linear, it can duly be written as S=S. + KC 
(So means solubility in pure water). The slope of this 
8 - indicates solubilizing power 
of the additive. If K is positive, then the additive in- 
creases the solubility of the studied substances; if K 
is negative then the salting out effect takes place; when 
no change in solubility is found then K is equal to zero. 

Huspert 


linear equation K= 


BORIC ACID-SORBITOL COMPLEX 


A Solubility Study of the Boric Acid-Glycerin Complex 1, 
Sciarra, J. J., and Elliot, D., J. Am. Pharm. Assoc., Sci. Ed. 
49:115 (Feb.) 1960. (College of Pharmacy, St. John’s University, 
Jamaica, N. Y.) 


Glycerin has been used for many years as a solvent for 
boric acid. This solvent allows the use of approximately 
20% of boric acid, whereas a saturated solution of boric 
acid in water contains approximately 5% of boric acid. 

Sorbitol is also solvent for boric acid, forming a com- 
plex similar to that formed between glycerin and boric 
acid. The solubility of boric acid in sorbitol increased as 
the concentration of the sorbitol increased to a maximum 
solubility of about 19% of boric acid in 70% by weight 
of sorbitol solution at 25°. 

The addition of water to a saturated solution of boric 
acid in glycerin will cause precipitation of boric acid, 
probably due to a change of solvent, resulting in a de- 
crease in glycerin concentration. However, the addition 
of water to a saturated boric acid-sorbitol solution will 
not precipitate free boric acid. This indicates the in- 
creased stability of the boric acid-sorbitol complex as 
compared to the boric acid-glycerin complex. 

The results of this investigation suggest the possible 
replacement of boroglycerin glycerite with a similar 
preparation utilizing sorbitol in place of glycerin, especi- 
ally when a stock svulution of boric acid is indicated. 
Bacteriological studies may indicate the possible use of 
this preparation for its antibacterial properties. 

W. F. Bertz 


SUSTAINED RELEASE WITH RESINS 


The Development of Liquid Antihistaminic Preparation with 
Sustained Release Properties, Smith, H. A., Evanson, R. V., and 
Sperandio, G. J., J. Am. Pharm. Assoc., Sci. Ed. 49:94 (Feb.) 
1960. (School of Pharmacy, Purdue University, Lafayette, Ind.) 


The use of ion exchange materials in medicine is as old 


as the medical profession itself. A good example is 
the use of kaolin and like substances as enteric adsor- 
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bents of toxins. In recent years, the use of synthetic 
ion exchange resins as medicinal agents has been in- 
vestigated. The literature of this study indicates that 
the principle of sustained release of a drug from its 
resin-adsorbate might be applied to orally administered 
suspensions of the drug. 

An antihistamine, methapyrilene, was chosen for this 
study of the feasibility of using cation exchange resins 
to obtain a controlled, sustained release of the drug. 
All of the resins were used in the acid form. It was 
found that sulfonic acid resins exhibited a greater 
relative capacity for adsorbing methapyrilene than the 
carboxylic acid resins, under the conditions of the ex- 
periment. However, all of the resins absorbed a sufficient 
quantity of methapyrilene per gram of dry resin to 
permit their use as medicinal carriers. 

Results of experiments indicate that methapyrilene 
adsorbed on a sulfonic acid cation exchange resin 
possessed pharmacological activity at least equal, if not 
superior, to a solution of methapyrilene hydrochloride, 
as measured by the protection against histamine-induced 


asthma in the intact guinea pig. 
W. F. Bertz 


ANTIHISTAMINICS IN BLOOD PRESERVATION 


Use of Antihistaminics in Blood Preservation, Bican P., and 
Korychova E., Ceskoslovenské Farmacie (Czechoslovakia) 9, 4:186 
1960 (Institute for Haematology and Blood Transfusion, Prague, 
Czechoslovakia). 


In this work the expediency of the addition of anti- 
histaminics to solutions used when conserving blood was 
studied. Antihistaminics produced by Czechoslovak phar- 
maceutical industry (Analergin-HCl i.e. (2-(N-phenyl-N- 
benzylamino) methylimidazoline-HCl) Alfadryl-HCl 
were 
considered. Their influence upon the conserved blood was 
judged by a part of the phosphorylation process in 
glycolizing human red blood cells by means of chromato- 
graphy. It was found that the antihistaminics have no 
effect in blood conserving. For this reason, the authors 
of this paper do not agree with authors of other papers 
suggesting the addition of antihistaminics to solutions 
used when conserving blood. 

Hupert ZACEK 


FILTRATION OF INJECTABLE SOLUTIONS 


Filtration of Injectable Solutions, Koniev, F. A., Aptechnoe 
Delo 8, 5:64 (Sept.-Oct.) 1959 (Chimicopharmaceutical Research 
Institute, Kharkov, U.S.S.R.). 


Fundamentals of the filtration process of injectable 
solutions were studied by means of a filter of a special 
construction. It was found that this filtration is one of 
the so called “closed” type, i.e. sediment is formed on 
the external filtering surface. The following equation 
characterizes this type of filtration: 


t 1 
Vv So 
V=volume of the liquid passing through the filter - 


ml./cm?; 
t=duration of filtering process/min.; 
S=filtration velocity at time t - cm./min.; 


K and = = constants. 


oO 

The values of the constants with respect to the most com- 
mon injectable solutions were determined. K and So 
vary between 2.07 and 10.03, and between 10-* and 10-5 
respectively. Based on his results, the author suggests 
a new type of filter of high efficiency which has many 
advantages over the usual vacuum and pressure filters. 

Husert ZACEK 


RELEASE OF SOLUBLE MEDICAMENTS 


The Influence of Some Suspending Agents on the Release of a 
Soluble Medicament from Solution, Redman, G. D., Christian, 
J. E., and Sperandio, G. J., J. Am. Pharm. Assoc., Sci. Ed. 49:98 
ae 1960. (Purdue University, School of Pharmacy, Lafayette, 
nd. 


A number of new approaches to the preparation of 
dosage forms for oral administration have been made 
which are intended to produce a sustained level of drug 
action. Most of these dosage forms were encapsulated or 
tableted medicinal substances. Therefore, this project 
was initiated in an attempt to find a way to prepare liquid 
medications with sustained release properties. 

The investigation utilized iodine *-labeled iodine ion to 


study the effect of 10 different suspending agents on the 
dialysis of the iodide ion through a semipermeable mem. 
brane. This procedure was proved by this investigation 
to be a satisfactory method for comparing the influence 
of suspending media on the dialysis of a soluble com. 
pound. 

Different suspending agents were shown to affect the 
rate at which the iodide ion dialyzes from the solution, 
Varying the concentration of the suspending agent has 
a non-linear effect on the release of the iodide ion. Re. 
lease rates indicate that the nature of the suspending 
agent is a variable in affecting the release of the com. 
pound. 

This work indicates that the use of selected suspending 
agents modifies the release rates of certain soluble 
drugs from a solution. 

W. F. Berrz 


CURRENT LITERATURE 


. . . also calling your attention to the following 
articles appearing in recent hospital and pharmacev- 
tical journals 


. . . . . . 


ADMINISTRATION 
—Dispensing 
Gillette, Lewis R., and Storkan, Joan: Improved Order 
Form Brings Safer, Faster Drug Service, Hospitals 34:61 
(Aug. 1) 1960. 
Lancaster, J. Allen: Traveling Night Pharmacy, Hosp. 
Progress 41:130 (Sept.) 1960. 
—Personnel 
Sperandio, Glen L.: Hospital Pharmacists’ Salaries 
(A Survey), Tile and Till 46:opp. 56 (July-Aug.) 1960. 
—Pricing 
Narinian, George: Drug Survey Points Up Need For 
Price, Markup Uniformity, Hosp. Topics 38:57 (Aug.) 1960. 


EDUCATION 
Heller, William M.: Half of Your Students Will be 
Hospital Pharmacists, Am. J. Pharm. Ed. 24:309 (Summer) 
1960. 
Plein, Elmer M.: Trends in Hospital Pharmacy Educa- 
tion, Am. J. Pharm. Ed. 24:342 (Summer) 1960. 
Vivian, Douglas: The Pharmacist as a Teacher, Hosp. 
Management 90:78 (Sept.) 1960. 


FORMULARY 
Editorial: The New York Hospital Formulary—A Vener- 
able American Institution, J. Am. Med. Assoc. 174:67 
(Sept. 3) 1960. 
Boyer, Francis: The Generic Fallacy: Drug and Cosmetic 
87:176 (Aug.) 1960. : 


GOVERNMENT 
—Navy 
Beretta, John J.: Pharmacy in the Navy, Tile and Till 
46:52 (July-Aug.) 1960. 


PARENTERAL SOLUTIONS 
—includes Sterilization 

Autian, John: Plastics in Parenteral Packaging, Bull. 
Parenteral Drug Assoc. 14:10 (July-Aug.) 1960. 

Coles, J.: The Preparation of Injections in Ampoules:2, 
Public Pharm. (Great Britain) 17:221 (Aug.) 1960. _ 

Perkins, John J.: Gas Sterilization, Drug and Cosmetic 
Industry 87:178 (Aug.) 1960. 

Wain, E. D.: Sterilisation of Pharmaceutical Products 
in an Electric Oven, Public Pharm. (Great Britain) 17:229 
(Aug.) 1960. 


PLANNING 

Ferguson, Donald: Setting up a Hospital Pharmacy— 
Administration and Library, Hosp. Pharm. (Canada) 
13:159 (July-Aug.) 1960. 

Murphy, Pat: Well Planned Layout Improves Efficiency, 
Hosp. Topics 38:55 (Sept.) 1960. 

Sister Joseph Ignatia: Setting up a Hospital Pharmacy— 
Location and Layout, Hosp. Pharm. (Canada) 13:157 
(July-Aug.) 1960. 


PROFESSIONAL RELATIONS 
Combs, Loyal W.: Physician-Pharmacist Relations, Tile 
and Till 46:opp. 56 (July-Aug.) 1960. 
Jeffrey, Louis P.: The Pharmacy Newsletter—Voice of 
the Department, Hospitals 34:57 (Sept. 1) 1960. 


PUBLIC RELATIONS ital 
Sperandio, Glen J.: The Pharmacist and the Hospita 
Patient, Tile and Till 46:opp.56 (July-Aug.) 1960. 


GENERAL 
Gdalman, Louis: The Hospital Pharmacist, A™. Profess. 
Pharm. 26:510 (Aug.) 1960. 


if 
Were 
> 
‘as 
ge 
3 
4 
si 
AS. 
656 


by the Council on Drugs of the American Medical 


B® THE FOLLOWING MONOGRAPHS and supplement- 
al statements on drugs have been authorized by 
the Council on Drugs of the American Medical 
Association for publication and inclusion in New 
and Nonofficial Drugs. They are based upon the 
evaluation of available scientific data and reports 
of investigations. 


The issue of the Journal of the American 
Medical Association from which each monograph 
has been taken is noted under each monograph. 
Monographs in this issue of the JouRNAL in- 
clude those published in the A.M.A. Journal for 
June 4* and June 11. 


Notice 


New and Nonofficial Drugs 1960 is now avail- 
able from your local bookstore and from the 
publishers, J. B. Lippincott Company, Philadel- 
phia, Pa. This 1960 edition contains monographs 
of drugs evaluated by the Council on Drugs of 
the American Medical Association and published 
in the Journal of the A.M.A. to October 17, 1959. 
The indexes listed below contain those drugs 
evaluated and published between October 24, 1959 
and June 11*, 1960. 
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NEW AND NONOFFICIAL DRUGS 


So The following descriptions of drugs are based on avail- 
: able evidence and do not in any case imply endorsement by 


the Council. H. D. Kautz, M.D., Secretary. 
react" Tetrahydrozoline Hydrochloride Visine® Ophthalmic solutions of tetrahydrozoline hydrochloride do 
Visa Ophthalmic Use of not affect reaction to light or accommodation. On the basis 
: of its other sympathomimetic properties, however, some degree 
iy PTETRAHYDROZOLINE HYDROCHLORIDE is a potent sympatho- of mydriasis is to be expected. Thus, in experimental animals, 
= mimetic agent which was described previously for intranasal it is possible to produce a slight pupillary dilation. One clinical 
Me instillation in the symptomatic treatment of inflammatory investigator also reported instances of a dilation of 0.5 mm. 
a ee hyperemia and edema of the nasal mucosa; for this purpose, in the pupils of three of eight patients studied. However, the 
ae it is marketed under the trade name Tyzine Hydrochloride. majority of clinical observers, using the drug in a large num- 
(See the monograph on tetrahydrozoline hydrochloride in ber of patients with and without glaucoma, have been unable 
ate New and Nonofficial Drugs.) The Council subsequently has to detect any significant increases in pupillary size or intra- 
4 evaluated the usefulness and safety of the drug for use as an ocular pressure. Hence, the likelihood of inducing acute glau- 
x ophthalmic decongestant. Preparations intended for use in the coma in patients in whom the iridocorneal angle is narrow 
eye are marketed on an over-the-counter basis under the seems quite remote. Pending conclusive confirmation of this 
trade name Visine. fact, however, caution is enjoined against use of tetrahydrozo- 
When instilled into the conjunctival sac, solutions of line in any person with serious eye diseases such as glaucoma. 
tetrahydrozoline cause vasoconstriction of peripheral vessels. This warning, carried on the label of ophthalmic solutions, }s 
As measured by blanching of hyperemic conjunctiva, the onset particularly appropriate since the drug can be obtained with- 
Sh of vasoconstriction is apparent within several minutes and out a physician’s prescription. f 
ae persists for about four hours. Clinical reports indicate that the For ophthalmic use, two or three drops of a 0.05% solution I 
drug is useful as an ophthalmic decongestant for the sympto- of tetrahydrozoline hydrochloride is placed in each eye two 
matic relief of conjunctival edema and hyperemia secondary or three times daily. ( 


to ocular allergies, minor irritations, and so-called non- 


oe specific or catarrhal conjunctivitis. Beneficial effects include The Council voted to expand the monograp 


zoline hydrochloride in New and Nonofficial Drugs to include 


amelioration of burning, irritation, pruritus, soreness, and . i 
ape j i oposed use as an i 
excessive lacrimation. Rebound vasodilation and congestion a 
i. as have not been reported. In approximately 2% of patients, a P — ’ Inc., ¢0- 
Ee transient urning or stinging sensation 1s experienced when the operated by furnishing scientific data to aid in the evaluation 
; drug is instilled into the eye; there is no evidence that it of the ophthalmic use of tetrahydrozoline hydrochloride. c 
induces sensitization. J. Am. Med. Assoc. 173:677 (June 11) 1960. 
A 
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COUNCIL ON DRUGS 


Antimicrobial Therapy In Injured Patients 


Wiiuiam A, ALTEMEIER, M.D. 


and 


Joun H. Wutsin, M.D., Cincinnati 


P IT IS A WELL-ESTABLISHED fact that hemorrhage, shock, 
impairment of respiration, and infection are the complications 
most dreaded in injured patients.1 Wounds of violence are 
particularly prone to develop infection because of their gross 
contamination, the presence of large areas of devitalized tissue 
and retained foreign bodies (fig. 1), the involvement of 
regions particularly susceptible to infection, the frequent as- 
sociation of vascular injuries, and delayed or faulty surgical 
therapy.2, The development of infection in wounds increases 
the period of morbidity, produces further destruction of tissue, 
suppresses the process of healing, and may have a significant 
effect on mortality.* Tissues destroyed by bacterial invasion are 
usually replaced by scar tissue which may affect function as 
well as cosmetic appearance. 


Fig. 1.—Crushing injury resulting from train accident. 
Note traumatic disarticulation of head of femur, extensive 
ge of soft tissues, laceration of femoral arteries, and 
8t0ss contamination, conditions which predispose to develop- 
ment of severe wound infection. 


General Considerations 


Unfortunately, infection, the greatest enemy of wound heal- 
ng, Continues to be a serious problem, aseptic technique and 
antibiotic therapy notwithstanding. The primary basis of 


_— the Department of Surgery, University of Cincinnati 
ge Of Medicine and the Cincinnati General Hospital. 
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Fig. 2.—Necrosis of tissue produced by severe infection 
developing in small wound of the leg. 


this form of infection is the successful growth of micro- 
organisms within the wound itself and their invasion of the 
physiological interior of the body. Experience has shown that 
bacteria may be present in a wound without producing clinical 
evidence of infection and that certain factors influence their 
growth and invasion. Normal tissues have a remarkable resist- 
ance to micro-organisms and their effects, whereas irritated or 
devitalized tissues have limited or little capacity of resistance.* 
Dead tissue remaining in a wound invites and supports the 
growth of virulent as well as relatively nonvirulent or sapro- 
phytic organisms. 

The physical condition of the injured patient may also be 
an important predisposing factor to infection. General debility, 
severe dehydration, prolonged shock, malnutrition, exhaustion, 
metabolic disorders such as uncontrolled diabetes or cirrhosis, 
marked anemia, steroid therapy, leukemia, or recent and ex- 
tensive x-ray irradiation may lower his general or local resist- 
ance sufficiently to permit bacterial invasion.® 

Thoughtful consideration of the foregoing facts leads to 
certain genera] conclusions. The development of local wound 
infection depends primarily on the altered physiological state 
of the wound. If devitalized tissue is permitted to remain or 
develop in the wound, bacterial growth and infection are 
probable, in the face of the concomitant contamination (fig. 
2). It may be assumed that antibacterial therapy is neces- 
sarily adjunctive treatment and of secondary importance to 
early and adequate operation.® 

The chief benefit of antimicrobial therapy lies in the at- 
tenuation, limitation, or control of infection by residual micro- 
organisms in the wounds after débridement and operative 
repair, or in the localization of infection developing within 
wounds in which surgical treatment is necessarily inadequate, 
delayed, or impossible. Clinical experience has repeatedly 
shown that all of the various antibacterial agents must be used 
intelligently to obtain their full effects. Failure to observe 
certain established principles in the management of injured 
patients with antimicrobial agents may result in incomplete 
or limited effects or even failure. The purpose of this dis- 
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Fig. 3.—Fulminating anaerobic cellulitis of abnormal wall 
originating from left inguinal wound. Radical incision and 
drainage were mandatory to arrest rapid spread of infection. 


cussion is to review these factors as well as the indications, 
methods, value, and limitations of practical antibacterial 
therapy in wounded patients for the prevention or treatment 
of various infections which may complicate trauma. 


Special Considerations 


Accurate and Complete Diagnosis.—The importance of a 
correct clinical diagnosis and evaluation of the injured pa- 
tient’s condition is fundamental. Careful examination should 
be done to determine the cause, location, nature, extent, and 
duration of the injuries. The existence of shock and the 
presence of special wounds such as crushing injuries, or 
penetrating wounds of the abdomen, chest, or central nervous 
system should be noted. General factors which might contri- 
bute to bacterial invasion such as diabetes mellitus or con- 
comitant steroid therapy should be detected, if present. Ad- 
ditional valuable information can be gained as to the prob- 
able types of contaminating or infecting bacteria. Observa- 
tion may suggest the kind of infection and whether it is 
localized or invasive, mild, serious, or fulminating. Immediate 
examination by smear and culture of exudates obtained from 
infected areas are also recommended for additional diagnostic 
information. 

Proper Timing of Operative Treatment.—If only bacterial 
contamination exists in wounds, prompt surgical excision and 
removal of all the devitalized tissue, clotted blood, and for- 
eign bodies within six to eight hours after injury are most 
important. Antimicrobial therapy should be started before 
operation, however, and continued postoperatively. If bac- 
terial infection has been established, surgical excision of the 
infection is generally impossible. Other necessary operative 
procedures may be delayed to advantage until the invasive 
qualities of the infection have been overcome by antimicrobial 
therapy or have been limited by less extensive procedures, 
such as incision and drainage of abscesses or areas of necrotiz- 
ing cellulitis, or the removal of sloughing tissue, sequestra, 
or foreign bodies. In certain infections, such as gas gangrene, 
anaerobic cellulitis, and acute hemolytic streptococcic gan- 
grene, emergency surgical decompression by radical incision 
and drainage may be necessary (fig. 3). 

Selection of Effective Antibacterial Agents—The selection 
of the antibiotic agent should be made on the basis of its 
effect on the contaminating or infecting bacteria presumed 
or known to be present. When possible, one or two effective 
agents should be used instead of a “shotgun” mixture of 
three or more agents. Evidence indicates that the use of 
multiple agents will not prevent the development of infection 
by organisms such as the hemolytic Staphylococcus pyogenes 
var. aurcus and the various gram-negative bacilli if the local 
conditions are favorable. Of more importance is the fact 
that infection emerging under the screen of multiple antibiotic 
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therapy will be caused by bacteria resistant to the antibiotics 
used as well as to other related antibiotic agents. Antibiotic 
sensitivity tests are recommended in the selection of antibiotic 
agents for the treatment of serious or prolonged infections 
whenever possible. It is important, however, to keep in mind 
the possibility of error in results of sensitivity tests done by 
the commercial disk method (fig. 4) .7 

Adequate Dosage.—The dose of the antibiotic agent chosen 
should be sufficiently large to produce antibacterial concen- 
trations in the blood, tissues, and exudates at the sites of in- 
jury or infection. In addition, the duration of therapy should 
be sufficiently long to permit the natura] defense mechanisms 
of the body to dispose of the inhibited, but often still virulent, 
bacteria. Since most agents exert only a bacteriostatic effect, 
failure to continue treatment long enough may result in the 
delayed appearance or exacerbation of an infection. Ex. 
perimental and clinical data also suggest that progressively 
larger doses of some of the antibiotics, notably penicillin, have 
an increasingly greater antimicrobial effect (fig. 5).8 

Method of Administration—-Wounds of violence are fre. 
quently associated with shock produced by one or more causes, 
This complication may affect the method chosen for the ad- 
ministration of antibacterial agents. If shock is present, ab- 
sorption of antibiotic agents given by intramuscular or oral 
routes may be retarded, inadequate, or capricious.® For this 
reason the intravenous route is recommended until the shock 
has been adequately treated and controlled. The local applica- 
tion of chemotherapeutic agents to wounds is seldom indicated 
in the management of patients with acute injuries and is not 
recommended. 

Early Treatment.—The earlier that antibiotic therapy is 
started after injury the better its effects. Generally speak- 
ing, the antimicrobial agent selected should be administered 
intravenously promptly after the seriously injured patient is 
admitted to the hospital and before he is taken to the operat- 
ing room. If infection has already developed, early therapy 
gives the best chance of obtaining rapid and prompt control 
of the invasiveness of the process, with either spontaneous 
resolution of the lesion or limitation of the bacterial slough to 


Fig. 4.—Variations in sensitivity patterns (o penicillin, 
chloramphenicol, oxytetracycline, and tetracycline for hemo- 
lytic Staphylococcus pyogenes var. aureus as determined by 
commerical disk method. 
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a minimum.?° Delayed or late treatment usually is less effec- 
tive, but it often permits localization of the process and in- 
dicated surgical procedures when the patient’s general con- 
dition has been restored to a normal or a near-normal state. 

Complications—A variety of complications or untoward 
reactions may develop in patients undergoing antibiotic 
therapy with any of the agents.1! It is important for the 
clinician to be informed as to their nature and to be alert 
for their occurrence. Those complications caused directly by 
the antimicrobial agents include (1) toxic reactions related 
to the type and amount of drug given, (2) hypersensitivity 
reactions, and (3) idiosyncrasies.'* Although toxicity of the 
various agents differs considerably, each of the drugs has 
been shown to be capable of producing one or more types 
of reaction. Those produced by overdosage can be readily pre- 
vented or controlled, but the accumulation of high serum 
concentrations in aged or debilitated patients can be over- 
looked easily. Those secondary to hypersensitization of the 
patient are becoming of increasing importance, particularly in 
the instance of penicillin. Fortunately, idiosyncrasies to these 
agents including chloramphenicol (Chloromycetin) are exceed- 
ingly rare. 


100 
90 5 
60} 
7OL 
60} 
so} 
x 


40} 


Percentage of strains sensitive 


«(Ol 10 20 «25 8635 40 45 


Concentration of penicillin in units per ml. by 
tube dilution method 


Fig. 5.—Curve indicating increasing percentage of suscep- 
tibility of 48 strains of hemolytic Staphylococcus pyogenes 
var. aureus to progressive concentrations of penicillin, with 
85% being sensitive to 12.5 units of penicillin per cubic 
centimeter (ml.). 


Another complication of increasing importance is the sec- 

ondary or superinfection caused by antibiotic-resistant bac- 
teria. The suppression of sensitive bacteria in mixed infections 
by antibiotics may be followed by a marked change of the 
bacterial flora in the wound or in the systemic tracts. Under 
these circumstances bacteria which are normally of lesser 
virulence may become invasive and may even invade the blood 
stream. Such infections have generally been produced by the 
hemolytic Staph. pyogenes var. aureus and gram-negative 
bacilli such as Proteus vulgaris, Pseudomonas aeruginosa, 
Escherichia coli, and Aerobacter aerogenes. 
_ Another complication which may occur in the seriously 
Injured patient is the masking of infection which develops 
in the vicinity of the wound or elsewhere in the body. This 
masking makes the recognition and localization of the infec- 
tion difficult. 

Supportive Therapy.—In recent years the importance of 
adequate supportive treatment in injured patients undergo- 
Ing antibiotic therapy has been emphasized. The full thera- 
Peutic effect of the antibacterial agent will not be obtained 
if serious derangements in local and general physiology are 
ia uncorrected. More recent evidence indicates 
ectiveness of certain antimicrobial drugs, parti- 
nana imphenicol, can be significantly enhanced by the 
pee ae use of pooled immune serum globulin in case of 

ming or serious long-standing infections. 
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DRUG EVALUATIONS 


Prophylaxis in Acute Trauma 


Prophylactic antibacterial therapy is recommended promptly 
for all patients with serious wounds of violence such as major 
open soft tissue wounds, compound fractures, penetrating 
wounds of the abdomen, the chest, or both, penetrating 
wounds of the central nervous system, injuries involving the 
oral or pharyngeal cavities, and injuries of the perineum. The 
antimicrobial therapy should be given systemically as soon 
after injury as possible and continued postoperatively. If the 
patient is in shock, the chemotherapeutic agent should be 
administered intravenously for reasons described previously. 


Soft Tissue Wounds and Burns.—No antibiotic therapy is 
recommended for trivial or minor injuries. The following 
agents are recommended for initial prophylaxis in serious or 
severe injuries: 1. Aqueous sodium penicillin G or potassium 
penicillin G (Dramcillin, Dropcillin, Penalev, Pentids, Po- 
tassium Penicillin G), 250,000 to 500,000 units may be given 
intramuscularly or intravenously every six to eight hours for 
five days in patients who are not sensitive. Erythromycin 
(Ilotycin) ethyl carbonate or erythromycin (Erythrocin) lacto- 
bionate may be used as an alternate. It is questionable whether 
any significant additional protection can be obtained from 
the combined use of penicillin with a broad-spectrum anti- 
biotic. Accumulative data indicate that invasive infections 
by beta-hemolytic streptococcus and pneumococcus can be 
successfully prevented by antibiotic prophylaxis, but there is 
little or no similar evidence of successful prevention of in- 
fections by the hemolytic Staph. pyogenes var. aureus, Ps. 
aeruginosa, P. vulgaris, Esch. coli, and other gram-negative 
bacilli. 2. If desired, one of the broad-spectrum antibiotics 
such as chloramphenicol, demethylchlortetracycline (Declo- 
mycin), tetracycline (Achromycin, Panmycin, Polycycline, 
Steclin, Tetracyn) hydrochloride, chlortetracycline (Aureo- 
mycin) hydrochloride or oxytetracycline (Terramycin) hydro- 
chloride may be given systemically in doses of 500 mg. every 
eight hours, or 250 mg. every four hours, and continued for 
three or four days. The need for such therapy is then recon- 
sidered and continued, discontinued, or modified as indicated 
by the presence or absence of infection. 3. For patients with 
less severe wounds, the oral route may be used to advantage 
for the administration of either penicillin or the broad- 
spectrum agents. 

Compound Fractures.—The same general plan of pro- 
phylaxis as outlined in the preceding paragraph is generally 
useful. In patients with wounds exhibiting extensive tissue 
necrosis along with compound fractures, larger doses of 
penicillin, up to 1,000,000 units of an aqueous soluble salt of 
penicillin G every three hours, may be indicated. 

Penetrating Wounds of Abdomen.—There is considerable 
evidence that antimicrobial therapy is of great prophylactic 
value in preventing death from peritonitis and, sepsis in 
patients with penetrating wounds of the abdomen. Adequate 
systemic antimicrobial therapy used in conjunction with early 
surgery has reduced the mortality in such patients from 40 
to 60% to 9 to 11% and has minimized peritonitis as a 
cause of death. It is recommended that the antimicrobial 
therapy be given preoperatively, intravenously, and as soon 
after the patient’s admission to the hospital as possible in 
an effort to inhibit bacterial growth intraperitoneally and to 
provide an antibacterial concentration in the peritoneal fluid 
at the time of operation.!* 

The following plan has been used at the Cincinnati General 
Hospital during the past 10 years: 1. One million units of an 
aqueous soluble salt of penicillin G in sodium chloride in- 
jection or 5% dextrose in water for injection is administered 
intravenously as soon after the patient’s admission to the 
receiving ward as possible and as part of his preoperative 
resuscitation therapy. 2. At operation, no antimicrobial agents 
are instilled into the peritoneal cavity. 3. Postoperatively, 500 
meg. of one of the tetracyclines or chloramphenicol is ad- 
ministered intravenously along with penicillin. 4. An aqueous 
soluble salt of penicillin G in doses of 250,000 to 500,000 
units is recommended every six hours intramuscularly for five 
days. 4 
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One of the tetracyclines or chloramphenicol in doses of 
500 mg. is given intravenously every 12 hours for four to 
six days. At the end of this period, antibiotic therapy is dis- 
continued if there is no obvious infection, continued until the 
infection has been controlled, or modified as indicated by the 
emergent antibiotic-resistant infection. 

Penetrating Wounds of Chest.—A plan of antibacterial 
prophylaxis similar to that described in the section on pene- 
trating wounds of the abdomen may be used. 


Therapy of Established Infections in Acute Trauma 


Therapeutic antimicrobial therapy is of considerable value 
in the control of established infections developing in the in- 
jured patient when started early and based on the various 
factors or principles discussed previously under special con- 
siderations. 

Local Infection—For patients with slight or moderate 
local infection in whom no serious infection is anticipated, the 
same antimicrobial dosage schedule is recommended as that 
described for prophylactic use in soft tissue wounds. This 
plan should be modified on the basis of any demonstrated 
antibiotic resistance of the bacterial infections which emerge 
under the prophylactic antimicrobial treatment. 

Invasive Staphylococciec and Streptococcie Infections —In 
injuries with established invasive infections localized to the 
tissue surrounding the wound, or the regional lymphatics and 
lymph nodes, antibiotic therapy should depend on the in- 
fecting bacteria. In hemolytic streptococcic or staphylococcic 
infections of moderate severity or regional invasiveness, the 
choice of the antibiotic treatment may be made from the 
following agents: (1) an aqueous soluble salt of penicillin 
G, 100,000 to 500,000 units every four to six hours intramus- 
cularly in the absence of patient sensitivity to penicillin; (2) 
for penicillin-resistant staphylococcic infections, chlorampheni- 
col, demethylchlortetracycline, tetracycline, oxytetracycline, 
chlortetracycline, or erythromycin in doses of 250 mg. orally 
every four hours, depending on the demonstrated sensitivity 
results; (3) an aqueous soluble salt of penicillin G in large 
doses of 1,000,000 units every three or four hours (fig. 5) ; 
(4) vancomycin (Vancocin) hydrochloride administered 
parenterally in doses of 250 mg. every six hours; this agent 
is still in short supply and relatively expensive, however; and 
(5) continuation of adopted therapy until infection is under 
control and fever and white blood cell counts are normal for 
five to seven or more days. 

In systemically invasive or fulminating streptococcic and 
staphylococcic infections, the same plan may be adopted, 
with consideration of increasing the dosage, shortening the 
interval between doses, and administering by the preferential 
intravenous route. 

Mixed Bacterial Infections ——In severe infections caused by 
fecal bacteria, such as peritonitis, retroperitoneal cellulitis, 
crepitant cellulitis, putrid empyema, and mixed infections of 
the buttocks, thigh, or perineum, essentially the same anti- 
microbial agents may be used as in prophylaxis of penetrating 
wounds of the abdomen, plans 1, 2, and 3. The broad-spec- 
trum antibiotic should be selected on the basis of demonstrated 
sensitivity of the infecting bacteria and should be given in 
larger doses of 500 mg. every four to six hours. Chlorampheni- 
col has been particularly effective in our experience when used 
with penicillin and immune serum globulin given intramus- 
cularly. The importance of recognizing and draining intra- 
peritoneal or retroperitoneal abscesses masked by antibiotic 
therapy cannot be overemphasized. 

Clostridial Infections——In established clostridial myositis 
or true gas gangrene, the choice of effective antibiotic therapy 
may be made from the following regimens: 1. Chlortetra- 
cycline, oxytetracycline, tetracycline, or chloramphenicol may 
be given intravenously in doses of 500 mg. every six to eight 
hours. Both experimentally and clinically, however, the 
tetracyclines have been the drugs of choice in this serious in- 
fection.1* 2. An aqueous soluble salt of penicillin G in doses of 
1,000,000 units given intramuscularly every three hours may 
also be effective. As seen in figure 6, it has been shown ex- 
perimentally that increasingly large doses of penicillin G have 
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Fig. 6.—Effect of immediate penicillin therapy on experi- 
mental gas gangrene. 


a progressive effect in controlling experimental clostridial 
infections and in decreasing the incidence of death. 

For patients with clostridial cellulitis, the same two plans 
of antimicrobial treatment are used at the Cincinnati General 
Hospital. 

Tetanus.—There is no scientific evidence to indicate that 
antibiotics have any effect on circulating tetanus toxin or 
toxin fixed in the central nervous system. There is also lack 
of evidence to indicate that antibiotic therapy can affect 
mortality except through the control of secondary infection, 
such as pneumonitis or associated bacterial infections of the 
wound, It is usually agreed that patients with tetanus should 
be given antibiotic therapy in an effort to prevent or control 
the pneumonitis which frequently occurs as a result of the 
prolonged sedation, aspiration of the’ increased volume of 
secretions during convulsions, or impairment of respiration. 

Serious Pseudomonas (Pseudomonas aeruginosa) Infections. 
—These infections may be treated with the following anti- 
biotics: 1. Polymyxin B (Aerosporin) sulfate, 2.5 mg. per 
kilogram of body weight, may be given in 24 hours, the 
amount being divided into three or four doses which are ad- 
ministered under close observation every six or eight hours 
for a period of five to seven days. Pain at the site of intra- 
muscular injection may be appreciable, but it can be reduced 
by the addition of a 1% procaine solution as a diluent. Be- 
cause of the toxicity of polymyxin B sulfate, a daily dose of 
200 mg. should not be exceeded, and patients undergoing 
therapy should be observed closely for signs of renal of 
neurological toxicity. Few, if any, strains of Pseudomonas are 
resistant to polymyxin B sulfate in concentrations of 12.5 mcg. 
per cubic centimeter. 2. Chloramphenicol, tetracycline, 
oxytetracycline, chlortetracycline, or demethylchlortetracy- 
cline may be used, but they are generally less effective. 

Septic Shock—Occasionally, patients with injuries will 
develop a state of clinical shock not attributable to the usual 
causes, such as hemorrhage or trauma. This condition, when 
associated with proved serious infection, may be septic shock 
which characteristically occurs two to five days after injury. 
In studies at the Cincinnati General Hospital,'® it is inter 
esting to note that acute diffuse peritonitis accounted for 
54% of the cases of septic shock and that large intra-abdom'- 
nal abscesses with peritonitis were responsible for an additional 
12%. Extensive soft tissue infection of the abdominal wall or 
perineum was another important cause. 

On the basis of our experimental work, the following plan 
of treatment has been evolved and used at the Cincinnat 
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General Hospital during the past three years and is instituted 
as soon aS a diagnosis of septic shock has been made: 1. 
Fluids are immediately infused by the intravenous route, par- 
ticularly normal human plasma or blood, in an attempt to 
correct any deficiency of the circulating blood volume without 
overloading the circulation and producing pulmonary edema. 
9. Massive doses of antibiotics are administered by the 
intravenous route. The agents chosen for each case vary, and, 
in the absence of specific sensitivity data, the selection of the 
antimicrobial agent necessarily must be made on an empirical 
basis. Antibiotic-sensitivity data, when available, are helpful 
for specific selection of the antimicrobial agent. The existence 
of shock makes the intravenous route advisable and parti- 
cularly important, not only because of the impairment of 
absorption from other routes but also because of the urgent 
need for a rapid chemotherapeutic effect. 3. Levarterenol 
(Levophed) bitartrate administered intravenously by drip, in 
a solution of 5% dextrose and water for injection, may be used 
to restore the blood pressure to a level of 80 mm. Hg or above. 
This is done in an effort to maintain the various physiological 
functions, particularly renal, until the infection is brought 
under control. 4. Oxygen is administered continuously by 
nasal catheter or tent. 5. The foot of the bed is elevated 12 
to 18 inches. 6. An indwelling catheter should be used to 
measure the hourly urinary output, which is maintained be- 
tween 25 and 75 cc. per hour by the regulated administration 
of fluids and levarterenol. 7. Cortisone (Cortisone, Cortogen, 
Cortone) acetate or hydrocortisone (Cortef, Cortril, Hycortole, 
Hydrocortone) is probably not indicated unless a blood pres- 
sure of 90 mm. Hg or more cannot be restored by the admin- 
istration of fluids and levarterenol. Under these circumstances, 
it has been our experience that hydrocortisone has been useful 
in extending the patient’s life until the severe infection could 
be controlled by intensive antibiotic therapy and any indi- 
cated surgical treatment. 8. Timed surgical intervention is 
recommended, when indicated and feasible. 


Previous to the adoption of this therapeutic regimen, the 
occurrence of circulatory failure in a patient with a severe 
infection was usually followed by death within a matter of 
hours. Since its adoption, 36% of the patients with septic 
shock have been treated successfully at the Cincinnati Gen- 
eral Hospital. 


Summary 


Infection continues to be a major problem in the treat- 
ment of patients with wounds of violence. Prophylactic anti- 
bacterial therapy has failed to decrease significantly the in- 
cidence of infection as a complication of injury, except in the 
instances of those produced by beta-hemolytic streptococcus 
and pneumococcus and in penetrating wounds of the abdomen 
and chest. Nevertheless, prophylactic antimicrobial treatment 
is recommended, since there are data to indicate that many 
infections developing within wounds are localized or attenu- 
ated by these agents. 


On the other hand, antimicrobial treatment has been of 
considerable value in the control of established infections 
which complicate wounds, provided use of these agents has 
been adjunctive to surgical treatment and has been based on 
certain proved principles which have been discussed. 


As a consequence of the misuse of these antibacterial agents, 
a number of problems have been created, one of which has 
been an increased incidence of emergent antibiotic-resistant 
bacterial infections. Such lesions are doubly serious and more 
difficult to control. It is recommended that more thoughtful 
and conservative use of antibiotics be adopted in the manage- 
ment of patients with injuries, in an effort to avoid the 
allergic reactions, secondary or superimposed infections, 
‘mergent-resistant infections, and antibiotic toxicity from 
excessive doses of the broad-spectrum antibiotics. Clinical ex- 
oe agape that wound infections are, and will con- 
pesceney e, serious problem as long as their prevention and 
sidiicleehtes ependent primarily on the prophylactic use of 
in ‘ipiatesia agents and not on early and adequate surgery 

ion with their adjunctive use. 
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1 HAVE CHOSEN the word “suffering” instead of “pain” 
because it more accurately describes the problems to be con- 
sidered here. In recent years it has been found possible and 
rewarding to deal with subjective responses—symptoms—in 
a quantitative manner. There is not time now to describe the 
technical approaches to these problems. In any case, such 
descriptions are readily available.? 

The problem of pain is doubtless as ancient as the human 
race, and, perhaps because it is so old, it seems to have 
gathered about it more folklore than anything else in medicine. 
In the present instance, the quantitative approach has made 
it possible to recognize and dispose of some unfounded tradi- 
tional statements. This might be called a negative benefit. 
There are positive ones as well. The necessary validation for 
the statements to be made can be found in the references al- 
ready given. It might be well to mention for those who are 
not familiar with the work of recent years in this field 
that one can, so to speak, titrate the pain of postoperative 
wounds of a group with two series of solutions, each series 
containing different but unknown concentrations of morphine, 
and, using the approved double-blind technique, find, when 
the codes are broken, that one has equilibrated 10 mg. of 
morphine to 10.8 mg., an 8% error. Sound mathematical 
usage requires that regression lines be calculated for the two 
curves involved, which adds 2% more, so one can work with 
a total error of 10%.* That is, I submit, about as accurately 
as one can make objective measurements, such as blood pres- 
sure determinations and red blood cell counts, in man. 


Reaction Factor 


One of the positive benefits of the quantitative approach 
has been the emergence of factual support for a 65-year-old 
hypothesis. In 1894, Marshall? prepared the way for a 
crucial assumption first grasped by Strong* in 1895. In effect, 
Strong said that suffering has two major components: First, 
there is the original sensation, produced, in the case of pain, 
by stimulation of pain endings by some noxious agent. Second, 
there is the meaning of this sensation, called the reaction or 
processing component.® Strong must be credited with an im- 
portant working assumption. As far as one can tell now, this 
was one of those intuitive, almost clairvoyant, insights, for 
Strong had no clear factual data to support his assumption. 
Strong factual support has been obtained for it.® 

Since the factual supporting data are highly pertinent to 
our discussion, it will be well to summarize these facts. The 
assumption can be restated to advantage: The significance 
of the wound determines the suffering therefrom. Evidence for 
the existence and importance of the reaction component can 
be seen in the extraordinary effectiveness of placebos.” 

Thirty-three per cent of persons with severe pain of patho- 
logical origin are satisfactorily relieved by placebos. (What 
constitutes satisfactory relief is, of course, carefully defined 
and standardized. ) 

Only 3% of persons with pain as ordinarily contrived ex- 
perimentally have such pain relieved by placebos.* Thus, 
placebos seem to be more effective when the stress is great 
than when it is less. 

Even large doses of morphine will not dependably alter 
the experimental pain threshold as usually produced,14 yet a 
small dose of morphine will completely relieve the pain of a 
great wound. 

Of men severely wounded in battle, but mentally clear, 
who were not in shock and who had not received morphine 


From the Anesthesia Laboratory, Harvard Medical School at 
the Massachusetts General Hospital. 


664 


COUNCIL ON DRUGS 


Control of Suffering In Severe Trauma 


Henry K. Beecuer, M.D., Boston 


four hours, only 25% stated, in response to a direct question, 
that they had enough pain to want anything done about it,® 
Yet civilians with far smaller postoperative wounds have 
sufficient pain in over 80% of the cases to require medication 
for it.1° This is true whether the operation has been for a 
long-wasting disease, as cup arthroplasty of the hip for de- 
generative arthritis, or whether it has been performed for the 
treatment of a fresh fracture. These two groups compared 
present strong evidence that the significance of the wound 
determines the suffering therefrom. The soldiers mentioned 
were chiefly on the Anzio beachhead where the shelling never 
stopped day or night for months. The war was suddenly over 
for the person who was wounded. The wound was a ticket 
to the relative safety of the hospital and a ticket home. The 
wound was construed as a good thing. With civilians, however, 
the necessity for surgery is usually considered to be a disaster. 
It does indeed appear that the significance of the wound— 
the reaction component—was the crucial factor in the suffer- 
ing experienced. 

I well remember a rainy night on the Anzio beachhead. 
The blackout canvas of the shock tent was suddenly thrust 
aside, and three litter bearers carried in a wounded soldier 
who was screaming to get off the litter. He thought he was 
lying on his rifle. It was impossible to examine him in his 
wild state. A modest dose, 120 mg., of amobarbital (Amytal) 
sodium was given intravenously, after which the patient be- 
came quiet and relaxed. He slept but could be easily aroused. 
He was not anesthetized. It then became possible to undress 
and examine him. The “rifle” he had been lying on was, in 
fact, sensation from eight ribs cut in two by a she! fragment. 
One rib had punctured the diaphragm and a kidney. This 
striking example was seen by many physicians. The effective- 
ness of a relatively small dose of barbiturate in handling the 
pain of some of the severely wounded was subsequently widely 
confirmed. It is probable that barbiturates are most effective 
when injuries are associated with great fear and anxiety. 
Whether this explanation is correct is beside the immediate 
point: The foregoing types of information are evidence for 
the existence and importance of the reaction component. In- 
deed, it would be next to impossible to explain these ob- 
servations on any other basis. It is perhaps not too strong 
a statement to say that they prove the existence and import- 
ance of the reaction factor. 


Shock and Suffering 


It is, of course, not possible to deal very long with severe 
trauma without encountering the problem of wound shock. 
In this connection I should like to make several points. 


Overusage of Analgesic Agents——In the minds of too many 
physicians, the presence of a severe injury or burn is all 
the indication needed for the injection of a large dose of 
morphine or other analgesic agent. This may not only be 
unnecessary but can be, in fact, a dangerous error. Let us 
consider several common situations. First, as I have indicated 
previously, there is no direct relationship between the extent 
of the wound and the suffering experienced from it. (You will 
recall that 75% of the men wounded in battle and not in 
shock had no pain or so little they did not want anything 
done about it, whereas civilians with the comparatively small 
wounds of surgery required pain relief more than three times 
as often.) Second, it is curious that so many physicians have 
overlooked the fact that wounded soldiers in shock rarely 
complain of pain. I suppose this has been overlooked owing to 
the almost universal compulsion to give a large dose 0 
morphine first to a wounded man and ask questions later. 
This procedure results from failure to understand that there 


in 
| Nese or other analgesic at all in many cases and in no case within 


is no direct relationship of extent of wound and suffering 
experienced. 

There are three principal reasons why this wrong assump- 
tion may be dangerous to the point of folly. 1. The man in 
shock has probably lost much blood; such patients are exqui- 
sitely sensitive to the depressant effects of morphine. 2. The 
man in shock may have a pneumothorax, and even small doses 
of morphine can kill and have killed such men. 3. The perip- 
heral circulation is hardly active in shock, so that absorption 
from subcutaneous or intramuscular deposits will occur ex- 
ceedingly slowly or not at all.'1 In case the patient is one of 
the rather unusual ones who truly have pain, no pain relief 
will occur, and a second or even a third dose may be given, 
with the consequence that, when the man is resuscitated and 
warmed up, with restoration of his peripheral circulation, all 
of the several deposits of morphine will be absorbed at once, 
and profound morphine poisoning, even death, can occur.'? 
This is called delayed morphine poisoning and is inexcusable. 
If the man in shock truly has pain, one-third of the usual dose 
of morphine should be administered intravenously. Delayed 
absorption doubtless lies back of the tradition of giving large 
doses of morphine to those with extensive burns, chilled as 
such persons are by the fireman’s hose and sometimes in shock. 
It can easily be seen why the unsound practice of giving large 
doses of morphine to the burned has grown up, since the mor- 
phine is unlikely to be effective unless given intravenously. 
4. Less important than the aforementioned points, but still 
worth taking into account, is the fact that morphine can 
change a positive fluid balance of the wounded into a negative 
one through increased sweating and the induction of vomiting, 
with fluid loss. 

Thirst.—As indicated previously, wound pain in the man 
in shock may not be present. There is, however, a common 
cause of great suffering in the person in shock, and this is 
thirst. It is remarkable how neglected this important symptom 
often is. Even in warfare severe dehydration is rather un- 
common in the newly wounded, and it is not present in 
civilians as a rule; therefore, complaints of thirst are an 
ominous warning of deteriorating condition. It appears to be 
directly related to a sharply decreasing circulating blood 
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volume. It is doubtful if mouth washes have any alleviating 
effect. The treatment is restoration of blood volume. 

Mechanical Factors—The pain of the wounded can often 
be relieved by improved splinting of the wound. Fractures 
of the leg result in great distal swelling. The slitting of a tight 
shoe will release the swollen foot and often lessen, sometimes 
relieve, the pain of a fractured femur. 
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COUNCIL ON DRUGS 


Early Management of Fractures 


Oscar P. Hampton Jr., M.D., St. Louis 


P THE EARLY MANAGEMENT of fractures embraces both the 
temporary emergency management and the early definitive 
management of both open and closed fractures. The temporary 
emergency management is nothing more than the emergency 
splinting for transportation to and within the hospital. This 
is a facet of management of fractures lacking in color, appeal, 
and, all too often, professional interest. However, it remains 
an exceedingly important, albeit a frequently neglected, part 
of early management. Fractures of long bones, particularly 
those of the lower extremities, must be splinted at the first 
opportunity if the best interests of the patient are to be served. 


Emergency Splinting 


The significance of effective emergency splinting must not 
be underevaluated. It prevents further damage to soft parts 
by sharp fragments. In so doing, it may prevent the catas- 
trophe of laceration of a major blood vessel or a peripheral 
herve or compounding of a closed fracture. It minimizes 
pain, Contributes to resuscitation from shock or helps to pre- 
vent it, and makes the casualty transportable with increased 
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safety. Indeed, the ultimate results of the most expert defini- 
tive management may be wholly or in part predetermined by 
the quality of emergency medical care rendered at the scene 
of the accident. 

Emergency splinting for transportation is preferably applied 
at the scene of the accident by well-trained ambulance person- 
nel or law-enforcement personnel. When a patient with a 
broken extremity arrives without a splint at an emergency 
room, however, the obligation of the physician to provide ef- 
fective splinting immediatcly, before the patient is transported 
to the x-ray room or to his bed, is increased rather than 
diminished. Emergency splinting should be provided by the 
first person in attendance having the capability, whether pro- 
fessional or subprofessional. 


If emergency splinting were a difficult procedure, its omis- 
sion might occasionally be excused. It is, however, a simple, 
easy procedure. Emergency splinting for fractures of the long 
bones of the upper extremity is particularly easy. Almost any 
kind of short board splint or even a magazine wrapped around 
the part will provide adequate splinting for fractures of the 
forearm. Fractures of the arm, including the shoulder, re- 


quire only the support of the forearm in a sling and the band- 
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aging of the entire extremity to the chest wall. Patients with 
fractures of the long bones of the upper extremity are usually 
more comfortable when they are transported in the sitting 
rather than the recumbent position. 

Emergency splinting of fractures of the long bones of the 
lower extremity is a little more difficult and requires more 
material, but it remains a relatively easy procedure. For frac- 
tures of the femoral shaft, fixed-traction splinting in a Thomas 
or half-ring leg splint, with a traction hitch being used about 
the ankle, remains the preferable method. Coaptation splint- 


‘ing with padded long boards, however, is also a highly effec- 


tive method that is most acceptable. Such material can usually 
be obtained with little effort. For fractures of the femoral 
shaft, a long board should extend from the chest wall down 
the outer side of the extremity. Other short boards are placed 
along the medial and posterior surfaces of the injured ex- 
tremity. All boards are bandaged firmly to the extremity, and 
the long board is also bandaged to the trunk. 

For fractures of the bones of the leg, coaptation splinting, 
with board splints or other comparable material, as previously 
described, is preferable to fixed-traction splinting. Of course, 
the lateral board need extend only to the upper thigh. A 
pillow bandaged firmly about the leg, with or without lateral 
boards, will provide effective transportation splinting. 

In open fractures, only a sterile or clean dressing of the 
wound is indicated. Protruding fragments should not be pulled 
back beneath the skin but, rather, should be covered with a 
dressing and left protruding until the patient reaches facilities 
for surgery. 


Definitive Management 


The first step in the definitive management of both open 
and closed fractures is a choice of method of management 
by the treating physician. The methods of management of 
fractures may be classified as (1) closed reduction, if neces- 
sary, and immobilization; (2) continuous traction, usually 
skeletal; (3) open reduction, usually with internal fixation; 
(4) external skeletal fixation, which includes multiple pins in- 
corporated in a plaster cast; and (5) no immobilization or, 
at the most, only a bandage and sling. Each of the many 
varieties of treatment for fractures will fall within this classifi- 
cation. The physician must select and institute promptly 
the method likely to lead to the optimal result under the 
circumstances in that particular patient. The choice of method 
necessarily will depend, in part, on the skill and experience of 
the surgeon and the facilities and equipment available to him. 
He must make certain that the method selected is effective 
and adequate, otherwise it must be abandoned in favor of 
another. Possibly the most common error in the treatment 
of fractures is to blindly and stubbornly adhere to the method 
first selected (even though it is not effective) rather than to 
recognize that another method must be instituted. 

Most fractures are best managed by one, and only one, of 
the five methods just described. Whereas most are best 
handled by method 1 (closed reduction and a cast), with 
many fractures it would be doomed to failure. Some tractures 
should be recognized immediately as requiring the use of 
method 2 (continuous traction) ; a great many others, method 
3 (the open-operative method); an occasional one, method 
4 (multiple-pin fixation in plaster); and in a fair number, 
method 5 (the non-immobilization method). 

As examples, closed reduction in a plaster cast is indicated 
in practically every undisplaced fracture, most displaced frac- 
tures about the wrist, some displaced fractures about the 
ankle, all fractures of the shaft of long bones in children, 
except those in the femur, and stable fractures of the tibial 
shaft in adults. A stable fracture of the tibial shaft is one 
with a contour usually transverse or near-transverse, which, 
after reduction, will not slip or override while in a plaster 
cast. Continuous traction is indicated in most fractures of the 
femoral shaft in children and in those fractures in adults 
too comminuted for intramedullary fixation, for some supra- 
condylar fractures of the humerus in children as either Dun- 
lop’s skin traction or skeletal traction through the olecranon, 
and, in the form of a hanging cast, for most fractures of the 


shaft of the humerus. The open-operative method is immedi- 
ately indicated for fractures of the neck and trochanteric 
region of the femur, for fractures of the shaft of the femur if 
not too comminuted for intramedullary nailing, for separated 
fractures of the patella and the olecranon, for most unstable 
fractures of the tibia, for many fracture-dislocations of the 
ankle, and for selected fractures about the elbow in both 
adults and children. Occasionally, multiple-pin fixation in a 
plaster cast will be advantageous for comminuted fractures of 
both bones of the leg. No immobilization and early active use 
are indicated in impacted fractures of the surgical neck of 
the humerus, many undisplaced fractures of metatarsals, and 
many fractures of the distal phalanges of the fingers. 

The timing for the application of each of these methods of 
management may be exceedingly important. Closed reduction 
should be carried out as soon after injury as possible. The 
closed reduction of fractures is more likely to be successful 
if it is carried out while the hematoma is still liquid and be- 
fore excessive swelling has developed. The bone fragments may 
be more easily palpated and manipulated and the plaster cast 
applied before excessive swelling takes place. By contrast, if 
efforts at closed reduction are delayed, the soft parts sur- 
rounding the fracture become infiltrated with the products of 
inflammation and are made inelastic and waterlogged, so 
that closed reduction becomes increasingly difficult. 

The closed reduction of displaced fractures should be con- 
sidered an emergency except in those situations in which 
general anesthesia is necessary but is contraindicated at the 
time. Such a situation can easily present itself when the 
patient is known to have a full stomach. Preferably, a general 
anesthetic is not administered to a patient who has eaten dur- 
ing the previous eight hours. For practical purposes, a gen- 
eral anesthetic should never be administered to a child for 
the closed reduction of a fracture unless the child’s stomach 
is known to be empty because the hazard of aspiration of 
vomitus, with its dire consequences, is too great. In some 
instances, such as in a displaced supracondylar fracture of the 
humerus in a child, when the presence of a full stomach pre- 
cludes administration of general anesthesia, the fracture may 
require continuous traction, perhaps in the form of Dunlop’s 
traction, te be selected as the desirable method of manage- 
ment in preference to closed reduction and immobilization. 

The institution of other methods of management is not so 
urgent, but the sooner the fracture is reduced the better for 
the fracture and the patient. The sooner continuous traction 
is initiated, the better the chances for reduction. Open reduc- 
tion is often performed as an emergency, before excessive 
swelling takes place. For example, in fractures about joints 
such as fracture-dislocations of the ankle, prompt open re- 
duction as an emergency is usually advisable, barring con- 
traindications. To delay operation in this injury only per- 
mits increased swelling, which, in itself, can further delay the 
surgery beyond the time when the operation may be carried 
out with the anticipation of the optimal result. When incisions 
are made through badly swollen tissue, ischemia and necro- 
sis of sutured wound margins may follow. In fractures of the 
hip in aged patients, the best interest of the patient may be 
served by prompt operative fixation of the fractures. The 
severe, immobilizing pain of the fracture will be relieved; 
the patient may be turned in bed and gotten into a chair 
promptly, thereby minimizing the danger of pulmonary com- 
plications and decubitus ulcers. As a general rule, fractures 
should be reduced as promptly as possible by whatever method 
the physician considers is indicated, unless there are concul- 
rent injuries or diseases which demand that definitive reduc- 
tion of the fracture be postponed. 

Early and prompt institution of the indicated method of 
management is advisable and often mandatory for the best 
treatment of a fracture. Delays which are avoidable only 
complicate the problem and predispose to complications and 
inferior results. 


Open Fractures 


Open fractures demand prompt definitive 
surgical emergencies. They deserve investigation, apprals®, 
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and treatment in a fully equipped operating room. General 
anesthesia is indicated, with few exceptions. Stomach lavage 
to remove gastric contents may be advisable to permit ad- 
ministration of general anesthesia, with less risk of vomiting 
and aspiration and their dire consequences. The fractured 
part should be surgically cleaned, prepared, and draped and 
the wound examined thoroughly. The indicated surgical 
procedure is determined by the amount of damaged tissue 
probably remaining in the wound and the degree of con- 
tamination. 

Hard and fast rules as to the extent of wound surgery in 
open fractures cannot be made. The situation varies with the 
magnitude and type of wound. The objectives of surgery in 
every wound, however, are the same: (1) to make it as free 
as possible of those things which predispose to infection—that 
js, dirt, debris, dead and devitalized tissue, and massive 
blood clot; (2) to determine whether the wound should 
remain open or be sutured; and (3) to determine how the 
fracture should be managed. 

In the technique of wound débridement, exposure of the 
depths of the wound must be adequate. As a rule, the wound 
must be extended. The incision through skin and fascia must 
be of adequate length to give free access to devitalized muscle, 
since its excision is a major objective of wound débridement. 
Healthy muscle is not discolored, bleeds freely and contracts 
when pinched ; muscle which does not meet these requirements 
should be excised. Foreign bodies and all dirt and debris 
should be removed. For thorough irrigation of the wound, 
saline solution is a valuable cleansing agent. Bleeding vessels 
should be ligated. Small fragments of bone completely devoid 
of soft tissue attachment should be removed, but bone which 
has some muscular or fascial attachment should be left in 
place as it is usually viable. 

After débridement of the wound has been completed (and, 
perhaps, the fracture reduced), a decision must be made 
whether to close the wound or to leave it open. When surgery 
has been performed within the first six hours after injury, 
when cleansing and débridement have been thorough, and 
when closure appears to be surgically feasible without exces- 
sive tension, closure of the wound by suture is usually indi- 
cated. On the other hand, if the surgeon cannot be reasonably 
certain that the wound has been rid of the pabulum of sepsis 


DRUG EVALUATIONS 


or if closure by suture would produce excessive tension on the 
sutured margins of the wound, either immediately or after 
postoperative swelling has taken place, then, an open wound 
is preferable. The error should be made on the side of leaving 
the wound open because delayed closure may be carried out 
with increased safety several days later. It seems reasonable 
to state that too many primary closures over open fractures 
are attempted, and the advantages of an open wound, with 
delayed closure, are too often overlooked. 

Insofar as the fracture is concerned, the same methods of 
management, in general, are applicable to open or closed 
fractures. In the former, however, the question of using 
internal fixation at the time of wound débridement often 
arises. Internal fixation of open fractures is a calculated risk 
which requires expert judgment, but the method is often 
indicated. Certainly, if internal fixation is to be used, the 
time-lag after injury should be short; the wound must have 
been débrided well; residual dead space in the wound must 
be at a minimum; and closure of the margins of the wound 
by suture must be feasible. If these requirements are not 
met, internal fixation is probably too hazardous. It would 
be preferable to use some other method of management and 
to direct all efforts toward obtaining wound healing, after 
which, open reduction and internal fixation, if indicated, may 
be carried out through an intact skin-envelope. 


Summary 


Open fractures demand prompt definitive management as 
emergencies. The objective of management of the wound is 
to prevent infection. Unless the surgeon can be sure that the 
depths of the wound have not been contaminated and that 
all tissue within the wound is viable, enlargement of the 
wound and a thorough débridement are indicated. The choice 
of the method of management for the fracture requires expert 
judgment. The fracture must not be ignored, and it must be 
reduced. Reduction of the fracture minimizes dead space 
and actually predisposes to wound healing, without infection. 
A septic fracture is usually an unreduced fracture. Because 
maintenance of reduction of the fracture and immobilization 
of the fragments are important deterrents to infection, internal 


fixation often is indicated as a part of wound management. 
J.Am.Med.Assoc. 173:536 (June 4) 1960. 


COUNCIL ON DRUGS 


Active and Passive Antitetanus Immunization 


Epwarp S. Starrorp, M.D., Baltimore 


> THE COMPLETE EFFECTIVENESS against tetanus of the 
active immunization of persons, as produced by a series of 
tetanus toxoid injections, was thoroughly established by the 
experience of the armed forces of the United States during 
World War II. The sole qualification which must be attached 
to this statement, however, is of the utmost importance today 
to the practicing physican who must treat an acutely injured 
patient. In order to take advantage of this immunity, the 
physician must be certain that such a patient has previously 
een given an adequate course of toxoid injections. On the 
other hand, the protective value of tetanus antitoxin when ade- 
quate dosage is used has also been established by experience. 
The latter constitutes prophylaxis by means of passive im- 
munization, but the method involves all the disadvantages and 
dangers of the administration of foreign protein. It is probably 
air to say that there are few physicians who treat patients 
for Injuries who would not be gladdened to learn of a safe 
substitute for tetanus antitoxin. If tetanus were a contagious 
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disease comparable to smallpox, it is likely that public opinion 
would make active immunization compulsory for all per- 
sons. Only by a mass immunization program can the annual 
death toll from tetanus be wiped out. Despite the active ef- 
forts of many physicians to bring about mass immunization, 
they have not been successful; for the present, at least, the 
antitetanus measures must be suited to the person under- 
going treatment. 


Review of Causative Mechanism 


In order to better comprehend the rationale of present 


methods, it seems worthwhile to review the facts. The clinical 
manifestations of tetanus result from the effects on the 
peripheral and central nervous system of the powerful toxin 
produced by the living bacillus, Clostridium tetani. This or- 
ganism, a spore-bearing, strict anaerobe, is distributed widely 
throughout the world. It is found commonly in the feces of 
barnyard animals and birds (including pigeons), and it can 
also be found in human feces, although to a lesser extent. 
Little or no inflammation attends the growth of the bacteria 
in human tissues, and it appears that even the most trivial 


667 


: 
oe 
- 
Pee 
t 
f 
e 
4 
ir 
Pie 
e 
be hi 
y 
| 
0 
+ 
n 
18 
)- 
ve 
; 
ir 
1- 
d 
of 
st 
ly i; 
d 
4 
a® 


injury to living tissues may result in enough local damage so 
that the spores can develop into bacilli, which then begin to 
manufacture toxin. Tetanus toxin reaches the central nervous 
system either by way of a peripheral nerve trunk or through 
the bloodstream and has been demonstrated to be present in 
the blood 12 to 24 hours before the symptoms of tetanus 
become apparent. Tetanus toxin becomes fixed in the tissues 
of the central nervous system, after which such toxin can no 
longer be inactivated by antitoxin. 


Prophylaxis 

From these facts, it may be concluded that there could be, 
in theory, four entirely different methods of preventing clinical 
tetanus. The first and probably the best of these is the pre- 
vention of injury. The second method of prevention of tetanus 
is the proper treatment of the wound in order that anaerobic 
growth may not take place. The third theoretical prophylactic 
measure would be the use of agents, either chemotherapeutic 
or antibiotic, which prevent the growth and development of 
the bacilli. The fourth prophylactic method is, of course, the 
use of some means to neutralize or inactivate tetanus toxin. 
The latter measure is the subject of this discourse. Accordingly, 
it should be emphasized that immunization against tetanus, 
whether active or passive, is directed against tetanus toxin and 
not against the micro-organisms. If one remembers this point, 
it is easier to understand why immunization might fail to pro- 
tect, since ihe bacilli might continue to grow and to produce 
toxin beyond the capacity of the immunizing substance to in- 
activate it. 

It is cf passing interest to mention that recovery from the 
disease does not produce immunity. There have been many re- 
ports of repeated attacks of tetanus in persons, and studies of 
the blood taken from patients who recovered did not show 
an antitoxin titer after an interval sufficient to permit excre- 
tion of the antitoxin given the patient therapeutically. The 
explanation for this probably lies in the fact that the amount 
of tetanus toxin which is lethal to a man is too small an 
amount to produce an immunity. 


Passive Immunization 


Tetanus antitoxin is prepared by injecting animals, notably 
the horse, with sublethal doses of tetanus toxin prepared from 
broth cultures of Cl. tetani or with tetanus toxoid. Tetanus 
antitoxin is then prepared from the blood serum of the im- 
munized animal. One unit of tetanus antitoxin will protect 
a 350-Gm. guinea pig against about 1,000 lethal doses of 
tetanus toxin. It should be realized that it is not possible to 
state what constitutes a protective level of antitoxin in the 
human being because, obviously, the amount of toxin being 
produced by the micro-organisms is the deciding factor. It is 
intriguing to consider the complacency with which most 
physicians have, until now, administered 1,500 units of tetanus 
antitoxin, believing that the patient was thus protected. A 
single dose of 1,500 units of tetanus antitoxin, as commercially 
obtainable, will, if given intramuscularly, produce a gradually 
rising titer of antitoxin in the circulating blood which, by the 
fourth or fifth day, reaches a level of 0.1 unit of antitoxin per 
milliliter of serum. This level is maintained until about the 
10th or 11th day when it begins to fall. By the end of the 
third week, there will usually be no demonstrable titer in the 
blood. 

Not long ago, the records of all of the patients treated for 
tetanus in the general hospitals of Baltimore during a 25- 
year period were reviewed. Tetanus is not extremely com- 
mon in Baltimore, as only seven or eight patients per year 
are treated. Records were found of 25 patients who had been 
given 1,500 units of tetanus antitoxin at the time of treatment 
of their original injury but in whom the symptoms of tetanus 
appeared, nevertheless. Of this group, 13 died of tetanus: 
thus, it would seem that these patients, at least, were not af- 
forded adequate protection. It has been shown that an 
initial administration of comparable amounts of tetanus anti- 
toxin to laboratory animals is not protective when lethal doses 
of live spores are introduced. It is the feeling of the majority 
of physicians working in this field today than any injured per- 
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son who really needs tetanus antitoxin probably needs a larger 
dose than 1,500 units. 

It has been stated that the commercially available tetanus 
antitoxin is, for the most part, prepared from the scrum of 
the horse. Antitoxin prepared from bovine serum, however, 
is also available. A third and probably safer source of tetanus 
antitoxin is that obtainable from the blood of immunized 
persons. This has not been made commercially available as 
yet but probably should be because the complications of the 
administration of horse serum are disabling and dangerous, It 
behooves any physician who treats an injured person to con- 
sider carefully whether, in the individual circumstances, the 
danger to life is greater from tetanus or from the effects of 
the horse serum. Physicians familiar with the emergency 
rooms of large city hospitals have the uncomfortable impres- 
sion that more and more of the population appear to be 
hypersensitive to horse protcin. It is not necessary for a per- 
son to have had a previous injection of horse serum in order 
to develop hypersensitivity. This state can be acquired from 
exposure to horses or even, according to some authorities, from 
eating horse meat. A variety of consequences follows the in- 
jection of the horse serum. The most disastrous, of course, js 
the rather immediate occurrence of anaphylaxis and death. 
The more common complication is that of urticaria and serum 
sickness. I have not seen an accurate account of the human 
discomfort, disability, and mortality resulting from tetanu: 
antitoxin, but there have been reports of damage to the 
central nervous system, including paraplegia, hemiplegia, and 
encephalitic manifestations of a lasting nature. As is wel! 
known to all physicians, any of these complications may 
occur, despite careful preliminary tests for sensitivity. 


Active Immunization 


Active immunization against tetanus was introduced by 
Ramon in 1925. As has already been mentioned, the biological 
perfection of this method was demonstrated during World 
War II, during which there was almost no occurrence of 
tetanus among the personnel of the armed forces of the 
United States. There was, however, a high incidence of this 
dread complication of injury among the troops of our enemies 
who were not actively immunized, especially in the islands 
of the Pacific. Although the authorities of the United States 
are not in full accord as to whether alum-precipitated toxoid 
or the fluid toxoid constitutes the most suitable antigen 
for the production of active immunity, it is, nevertheless, cer- 
tain that two or three monthly injections of either prepara- 
tion, followed some months later by a booster dose, will pro- 
duce a lasting active immunity against tetanus toxin. It has 
been shown that this immunity persists for more than 10 years: 
high titers of antitoxin in the circulating blood are promptly 
recallable by a booster injection of toxoid. Hyperzensitivity 
to tetanus toxoid is rare, although it does occur. Active im- 
munization in such hypersensitive persons can be accomplished 
by intracutaneous injection of small amounts of the toxoid, 
with minimal risk. It must be pointed out, however, that there 
is an interval of at least 14 days between the first injection of 
toxoid and the appearance of significant amounts of antitoxin 
in the circulating bloodstream. On the other hand, when 
the person has received a previous course of toxoid injections, 
a booster dose produces a prompt recall, and the level of anti- 
toxin is demonstrable within three or four days. Within seven 
days after such a booster dose in an actively immunized per 
son, the level of antitoxin in the circulating blood will be 
quite high. Furthermore, this level remains for more than 4 
year, far beyond the brief, temporary level produced by pas 
sive immunization. ads 

The point must be again emphasized: Whereas active 1m 
munization with tetanus toxoid constitutes the best possible 
prophylaxis against tetanus, this method is of no use whatso- 
ever in the treatment of a patient acutely injured unless 
that patient has already received his full immunizing cours 
at some previous time. Currently under study are methods 
which, it is hoped, will result in the rapid production of active 
immunity; the certainty of these methods has not yet been 
established. 
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Comment 

It is of interest to point out that there is a large, random 
experiment going on in the United States at the present time. 
It is well known that tetanus commonly complicates trivial 
wounds for which the patient does not seek medical aid. 
As a result, these patients first appear at a physician’s office 
with full-blown tetanus. Furthermore, there is a growing 
reservoir in our population of persons who have had a basic 
course of active immunization but who have not had routine 
booster doses. Since 1950, many children in the United 
States have received tetanus toxoid, together with diphtheria 
toxoid, in infancy. There are also more than 15,000,000 per- 
sons in the nation who were immunized during their service 
in World War II, many of whom have probably had no boos- 
ter dose subsequently. It should be possible in the next 5 to 
10 years to gather a large body of information concerning the 
experience of these children and former armed services 
personnel for contrast with that of the rest of the population 
who are not immunized. This information will serve to prove 
whether immunity to tetanus toxin is of a lasting nature and 
whether booster doses are necessary at the time of injury. 

Recent experimental work in the laboratory has shown that, 
if the course of therapy is begun at the time of injury, peni- 
cillin and broad-spectrum antibiotic agents such as tetracycline 
(Achromycin, Panmycin, Polycycline, Steclin, Tetracyn) hy- 
drochloride are more protective against tetanus than are 
ordinary doses of antitoxin. These antibiotic agents appear 
able to prevent sporulation and growth of the bacilli, and, 
thus, no toxin is produced. There are two obvious points to be 
made concerning the use of antibiotics in this connection. 
The first and most important of these is that antibiotic agents 
do not neutralize tetanus toxin and, therefore, cannot be 
relied on to protect a patient in whom toxin is already being 
produced. The second point concerns the treatment of a 
patient who has tetanus. Antibiotic agents are quite useful 
in controlling the growth of the tetanus bacillus and, there- 
fore, in reducing and possibly eliminating the source of the 
toxin when the source cannot be controlled by direct surgical 
means. If antibiotic therapy is used for prophylaxis, full 
dosage should be given for five to seven days. 

There is, at the present time, a renewed interest in the sub- 
ject of tetanus prophylaxis. The interest is due, in part, to 
the rather frequent occurrence of this complication of injury 
among patients in the southern states and to a growing ab- 
horrence of the morbidity and mortality which are the conse- 
quences of widespread, routine use of tetanus antitoxin. Un- 
deniably, the ideal solution to the problem is mass immuniza- 
tion of the population. Numerous county and state medical 
societies are already actively developing such programs. One 
of the unsolved problems of an immunization program con- 
cerns the identification of persons who have been immunized. 
It would seem to me that a good method for handling this 
problem would be to keep indexed immunization records of 
the population in state or county health departments so that 
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a phone call or a telegram could produce the desired informa- 
tion promptly. 


Summary and Conclusions 


Until the day arrives when all of us have had active im- 
munization to tetanus, however, each physician who treats 
injured patients must be ready to individualize the prophy- 
lactic measures against tetanus. The following steps are sug- 
gested as a guide: 1. Careful selection of patients for anti- 
tetanus measures is necessary. 2. Thorough cleansing and 
débridement of the wound must be done, in order to minimize 
the conditions favorable to anaerobic growth. At times, in 
large wounds with crushed tissues, this may involve leaving 
the wound open. 3. If the patient has been previously actively 
immunized (with a full course of tetanus toxoid), he should 
be given 0.5 cc. of fluid toxoid intramuscularly. 4. If the 
patient has not been previously immunized, he should be 
tested for sensitivity to horse serum, after careful questioning 
about such matters as previous injection or other allergic mani- 
festations. Sensitivity testing is a medical responsibility and 
should not be delegated to nurses or other personnel. Both 
conjunctival and intracutaneous tests are useful. If the sensi- 
tivity tests are negative and if the physician has determined 
that the wound is one which may be complicated by teta- 
nus, then tetanus antitoxin should be given; 5,000 units 
constitutes an adequate dose. The previous standard of 1,500 
units should not be relied on as adequate. 5. If the patient 
has previously had antitoxin in horse serum or is sensitive to 
horse serum, bovine serum should be tried. There is still some 
controversy as to the virtues of administering antitoxin to a 
hypersensitive person. Under such circumstances, severe serum 
sickness is likely, and there is some doubt as to the duration 
of the passive immunity. If antitoxin is given to a hypersensi- 
tive person, it should be given carefully in graduated amounts 
and with the added precaution of having available epinephrine, 
antihistaminic drugs, cortisone (Cortisone, Cortogen, Cortone ) 
acetate, and the equipment needed for the intratracheal 
administration of oxygen. Although this is generally called 
“desensitization,” it does not render the patient insensitive to 
horse serum. 6. The use of penicillin or broad-spectrum anti- 
biotics is indicated in persons who are extremely hypersensi- 
tive to horse and bovine scrums and who are treated within 
an hour or two after injury. Full dosage of the agent should 
be given for five to seven days. 7. The treatment of an in- 
jury is probably an excellent time to begin the immunizing 
course of tetanus toxoid in those who have not previously been 
immunized. If this is done, however, care must be taken not 
to mix the toxoid and antitoxin in the same syringe nor to in- 
ject them in the same extremity, because one will inactivate 
the other. Separate syringes and needles and separate ex- 
tremities should be used for each agent. 8. All physicians 
should take every opportunity to extend as widely as possible 
the benefits conferred by active immunization against tetanus. 

J.Am.Med.Assoc. 173:539 (June 4) 1960. 
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POSITIONS 


in hospital pharmacy 


PERSONNEL PLACEMENT SERVICE 


The Personnel Placement Service is op- 
erated without charge for the benefit of 
hospitals and pharmacist members of the 
American Pharmaceutical Association and 
the American Society or HospiTaL PHar- 
Macists. The ultimate purpose is the im- 
provement of pharmaceutical services in 
hospitals, by more adequately fulfilling hos- 
pital pharmacy personnel needs and by lo- 
cating positions which provide challenging 
opportunities for pharmacists who have in- 
dicated an interest in a hospital career. 

By participating in the service, the hospital 
indicates a desire to achieve a pharmaceutical 
service which meets the Minimum Standard 
for Pharmacies in Hospitals. A description 
of the position should be submitted to the 
Division of Hospital Pharmacy on the forms 
provided. The hospital will receive ap- 
plications directly from the applicant. The 
hospital agrees to reply to each application 
received and to notify the Division of Hos- 
pital Pharmacy when the position is filled. 

The pharmacist, by participating, agrees 
to submit a Personnel Placement Service 
Information Form to the Division of Hos- 
pital Pharmacy. The applicant will then 
be notified of openings listed with the Serv- 
ice as they become available and can nego- 
tiate directly with the hospital if he is in- 
terested. It is agreed that the Division of 
Hospital Pharmacy will be notified as soon 
as a position is accepted. 

A listing of positions open and wanted 
will be made regularly in the AMERICAN 
JournaL or HospitaL PHarmacy without 
charge. Neither the name of the hospital 
offering the position nor the name of the 
applicant will be listed, except by code. All 
inquiries should be directed as shown above, 
including the code number. 

Address all inquiries to 


Division of Hospital Pharmacy 
2215 Constitution Avenue, N. W. 
Washington, 7, D. C. 


positions open 


Curer PHARMACIST—80 bed general hospital located in Florida, 
Pharmacist will have charge of all purchasing and dispensing, 
Must be eligible for licensure in Florida. Forty-eight hour 
week, vacation and insurance. PO-229 


Asst. CHieEF PHARMAcIsST—160 bed general hospital. Will be re. 
sponsible for pharmacy dept. in absence of chief pharmacist, 
Must be eligible for licensure in Illinois. Male or female. Forty 
hour week, vacation. PO-228 


Asst. CH1EF PHARMAcIST—400 bed general hospital. Must be eligi- 
ble for licensure in Virginia. Forty-four hour week, vacation, 
liberal benefits. PO-227 


Starr PHARMACIST—550 bed teaching hospital located in Virginia, 
No experience necessary. Femzele preferred. Forty hour week, 
vacation, liberal benefits. PO-226 


CureFr PHARMACIST—General hospital located in West Virginia, 
Pharmacist will be under direct supervision of the adminis. 
trator, filling prescriptions and allied duties; planning; organiz- 
ing; and directing pharmacy and central sterile supply in 
accordance with established policies. B. S. required. Forty 
hour week, liberal benefits. PO-225 


Curer PHARMACIST—100 bed general hospital located in Ohio, 
Applicant must have organizational ability and will assume ad- 
ministrative responsibilities of the dept. Must be registered. 
PO-224 


Asst. Cuier PxHarmacist—90 bed general hospital located in 
Colorado. Duties include compounding and dispensing medica- 
tions and assuming responsibility of pharmacy dept. in chief 
pharmacist’s absence. Must be eligible for licensure in Colorado. 
Forty hour week, vacation, sick leave and hospitalization. PO-223 


Starr PHarmacist—400 bed general medical surgical and teaching 
hospital. Duties include inpatient and outpatient dispensing, 
manufacturing bulk liquids, ointments, galenicals, small and 
large volume parenterals and surgical fluids. Will also assist 
in supervision of students and hospital pharmacy interns. Pre- 
fers applicant with hospital pharmacy experience and/or hos- 


pital pharmacy internship with some manufacturing experience. 
Male preferred under forty years of age. Forty hour week, 
vacation and educational benefits. PO-222 


Curer PuHarmMacist—Psychiatric hospital located in Ohio. Must 
be registered in Ohio, forty hour week, vacation and retirement 
benefits. PO-221 


Starr PHAaRMACcIsT—400 bed general hospital located in Texas. 
Duties include dispensing, etc. Applicant must have B.S. and 
be eligible for registration in Texas. Forty hour week, two 
weeks vacation. Write: Pharmacy Department, Harris Hospital, 
Fort Worth, Texas. PO-219 


Asst. Curer PHARMACIST—200 bed general hospital located in 
Connecticut. Duties include filling of medication orders, pre- 
paring stock drugs and filling inpatient and outpatient pre- 
scriptions. Forty hour week, two weeks vacation and sick leave. 
PO-218 


Cuier PHARMACIST—260 bed general hospital located in Oklahoma. 
Duties include planning and organizing policies of dept., pre 
paring and dispensing medications. Prefer applicant with super- 
visory experience between 25-40 years of age. Forty hour week, 
vacation, sick days, group hospitalization and pension program. 
PO-217 


Asst. Cuter PHARMACIST—400 bed hospital. Duties include super 
vision of general dispensing pharmacy. Prefers applicant who 
has served an internship. Ohio registration required. Forty 
hour week, vacetion, retirement program and educational op- 
portunities. PO-216 


STAFF PHARMACIST—350 bed general hospital. Duties will chiefly 
consist of dispensing and some manufacturing. Possibility of 
teaching pharmacology subjects to student nurses. Quailifica- 
tions: Male, 25-30 years of age, service obligation completed, 
B. S. and Ohio registration. Vacation, holidays and sick leave. 
PO-215 


Starr PHARMACIST—188 bed general hospital. Duties include 
filling patient drug orders and outpatient prescriptions, and 
assisting chief pharmacist. California registration desired. Forty 
to forty-eight hour week, vacation, sick leave and group in- 
surance. PO-214 


Asst. CHIEF PHARMACIST—380 bed general hospital located in 
Colorado. Duties include compounding, dispensing, 


maintaining 
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stock of pharmaceuticals, and furnishing information concern- 
ing medications to physicians, interns, and nurses. Responsible 
for operation of pharmacy department in absence of chief 
pharmacist. Vacation, holidays and sick leave. PO-213 


Cuter PHARMACIST—190 bed community hospital located in 
Virginia. Applicant must have administrative ability as well as 
organizational ability Must be interested in teaching. Close 
relationship with medical and nursing staff of the hospital. 
Forty hour week, vacation, sick leave and retirement plan. PO-211 


Asst. CHIEF PHARMACIST—220 bed general hospital. Will be in 
charge of pharmacy in chief pharmacist’s absence. Qualifica- 
tions: female, B. S., experience in pharmacy administration, 
licensed in Pennsylvania. Forty hour week, vacation, progressive 
personnel policy. PO-209 


Asst. PxHarmMacist—500 bed general childrens hospital 
located in Iowa. Will assist chief pharmacist and will be re- 
sponsible for the operation of the pharmacy dept. in the absence 
of the chief pharm~cist. Forty hour week, vacation, sick leave 
and holidays. PO-205 


Asst. Cuter PHARMACIST—238 bed general hospital located in 
Michigan. Duties include dispensing, controlling pharmacy di- 
visions on nursing units, and assuming responsibility of phar- 
macy in the absence of chief pharmacist. Forty hour week, 
vacation, holidays, and sick leave. PO-204 


Asst. CHIEF PHARMACIST—204 bed hospital. Duties include dis- 
pensing, receiving, and labeling drugs, etc.; furnishing infor- 
mation to physicians and nurses; teaching student nurses; and 
being responsible as an assistant department head in adminis- 
trative and other related duties. Forty hour week, vacation, 
insurance, “"« sick leave. Must be eligible for registration in 
Illinois, PO-203 


Curer PHarmacist—104 bed general hospital. Direct pharmacy 
with the help of full-time registered nurses and assist in the 
purchese of medical surgical supplies. Forty hour week, vaca- 
tion, and sick leave. Located in a university town in Illinois. 
PO-202 


Starr PHARMACIST—280 bed general hospital. Intern and resident 
progr-m, school of nursing and school of medical technology. 
Building progrem to include new ph?2rm?cy facilities. Must 
heve B. S. in Pharmacy. Michigan registration required or be 
eligible for licensure. Recent graduate acceptable. Forty hour 
week, veetinn, insurance, pension plan, holidays, and sick 
leave. PO-199 


PHArMaAcist—300 bed hospital located in Virginia. Phar- 
mecist will have responsibility of organizing dept., purchasing 
initial stocks, planning policies and procedures, establishing 
formulery, and serving on Pharmacy and Therapeutics Com- 
mittee. Forty hour week, vacation, and sick leave. PO-195 


Starr PHarmacist—790 bed hospital. Duties include handling 
and filling of inpatient and outpatient departmental orders, 
outpatient prescriptions and bulk manufacturing. Must be 
registered or eligible for registration in Ohio. Male preferred. 
Forty hour week, vacation, holidays, and pension plan. PO-194 


Asst. Curer PHARMACIST—225 bed general hospital in Hawaii. 
Assist chief phermacist; charge of dept. in chief pharmacist’s 
absence. Must be eligible for licensure in Hawaii. Forty hour 
week, vace*tion, holid-vs, annual sick leave, insurance and re- 
tirement plans. PO-191 


Cuter PHarMAcistT—2300 bed mental hospital. Pharmacist will 
have complete charge of pharmacy, drug orders, stocking, dis- 
pensing, compounding, necessary records, and other pharmacy 
duties. Must be licensed in Ohio. Forty hour week, vacation, 


oa insurance, retirement plan, and sick leave benefits. 


Starr PHaRMacist—325 bed general hospital located in Pennsyl- 
vania. Duties include filling requisitions from the various nurs- 
ing stations for floor drugs and completing specific prescriptions 
Po eainate. Forty hour week, vacation, and group hospitalization. 


Starr PHarmacist—400 bed general hospital located in Michigan. 


Excellent opportunity in an expanding pharmacy program. 
Liberal benefits, PO-185 


Caer Puarmacist—312 bed nonprofit community hospital. Male 
or female. Must be qualified and eligible for licensure in 


Virginia. Forty to forty-four hour week, vacation, and insurance 
Plans, PO-181 


—_ PHARMACIST—264 bed general hospital located in Texas. 
ns and directs pharmacy policies, compounds and dispenses 
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medicines, purchases supplies and materials, maintains records, 
and prepares periodical reports. Must be eligible for or have 
M. S. Degree. Forty hour week, vacation, retirement, sick leave 
and insurance plans. PO-177 


STaFF PHARMACIST—290 bed general medical and surgical city 
hospital. Duties include compounding, dispensing, manufactur- 
ing, and assisting in the purchasing of supplies. Prepares reports 
and maintains records. Furnishes information concerning medi 
cations to physicians and nurses. In absence of associate phar- 
macist will assist with special duties as assigned by chief phar- 
macist. Male or female between 23-45 years of age. Ohio 
registration required. Hospital pharmacy internship preferable. 
Forty hour week, vacation, sick leave, retirement plan, credit 
union, holidays and insurance. PO-170 


StaFF PHARMAcIsT—200 bed general hospital. Duties include 
compounding, dispensing, and manufacturing. Applicant must 
have B. S. in Pharmacy and be registered in Connecticut. Re- 
cent Graduate acceptable. Forty-four hour week, vacation, 
pension plan, and hospitalization. PO-168 


Starr PHARMACIST—100 bed general hospital located in Texas. 
Assume personal responsibility for accurate filling of prescrip- 
tions and supplies, assist in inspecting drugs in nursing stations, 
replace stock taken from night emergency container, inspect 
and refill ophthalmic solution trays from operating room, 
emergency room, and central supply. Female preferred. Must 
be registered or eligible for registration in Texas. Forty hour 
week, vacation, holidays, and sick leave. PO-164 


Asst. CHIEF PHARMACIST—280 bed general hospital. Duties in- 
clude filling prescriptions and medication orders from various 
units, supervise pharmacy clerks, assume administrative re- 
sponsibility when chief pharmacist is absent. Forty-four hour 
week, sick leave, and holidays. Must be registered in Illinois. 
PO-161 


Curer PHARMACIST—103 bed general hospital. Purchasing, re- 
ceiving and issuing of pharmacy supplies. Taking inventory 
once a year. Filling out various reports necessary to operation 
of dept., etc. Must be registered in Washington State. Forty 
hour week, vacation, holidays, sick leave, and insurance. PO-158 


Starr PHARMACISTS—Unique, new 400 bed general private hos- 
pital where pharmacists join the doctor-nurse team by work- 
ing in a dispensing unit location on each 100 bed nursing unit 
or in the central pharmacy. The dispensing unit personnel have 
responsibility for providing drugs, oxygen, dressing trays, IV. 
solutions and similar items. A total of sixteen staff pharmacists 
is required to staff the hospital. Applicants must be eligible for 
registration in California. Excellent opportunity; generous 
benefits. PO-148 


Starr or Asst. CHIEF PHARMACIST—150 bed general hospital lo- 
cated in New Mexico. Generous benefits. PO-134 


Starr PHarmMacist—500 bed general hospital located in Oklahoma. 
B. S. required. Forty hour week. PO-95 


Asst. CHIEF PHARMACIST—237 bed general hospital in West Vir- 
ginia. Female desired. Forty-four hour week, vacation. PO-77 


positions wanted 


Curer PHARMACIST—Male, married. Eight years’ hospital phar- 
macy experience. Will locate anywhere. Registered in New 
York, Pennsylvania and Florida. PW-288 


Asst. Curer on CHIEF PHARMACIST—Male, married. B. S. obtained 
at University of Illinois. Extensive hospital pharmacy experience. 
Prefers to locate in the East or Midwest. Registered in Illinois. 
PW-287 


Starr or Asst. Corer PHARMACIST—Male, married. Obtained B. 8S. 
in 1954 at Rutgers College of Pharmacy. Hospital pharmacy ex- 
perience. Prefers to locate in Florida. Registered in Florida, 
New Jersey and New York. PW-286 


Asst. Cuier orn Curer PHArMAcist—Male, married. B. S. received 
at Purdue University in 1944. Served hospital pharmacy intern- 
ship. Extensive hospital pharmacy experience. Will locate any- 
where. Registered in Indiana, Michigan and Wisconsin. PW-285 


Starr or Asst. Curer PHARMACIsT—Male, single. Obtained B. S. 
in 1959 at the University of Colorado. Completed hospital phar- 
macy internship at Denver General Hospital in June 1960. Pre- 
fers to locate in the West or Midwest. Registered in Colorado. 
PW-284 


Asst. CHier or CHrer PHARMacIst—Female. Obtained B. S. in 
1955 at Xavier University. Five years’ hospital pharmacy 
experience. Prefers to locate in the Los Angeles, California area. 
Registered in Louisiana and Texas. PW-283 
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Asst. Cuier or PHarmacist—Female, married. B. S. obtained 
in 1954. Six years’ hospital pharmacy experience. Prefers to 
locate in New York, New Mexico and Texas. Registered in New 
York, New Mexico, Texas and Louisiana. PW-282 


Asst. or PHARMACIST—Male, married. Ph.G. Degree 
obtained at Philadelphia College of Pharmacy and Science. 
Extensive hospital pharmacy experience. Prefers to locate in 
the North or West. Registered in Pennsylvania, Wisconsin, and 


Michigan. PW-281 


Sarr or Asst. CHIEF PHARMACIST—Male, married. M. S. Degree 
obtained in 1958 at the State University of Iowa. Two years’ 
hospital pharmacy experience. Served hospital pharmacy intern- 
ship. Prefers to locate in California. Registered in New York. 
PW-280 


Cuier Puarmacist—Male, married. Obtained B. S. in 1953 at St. 
John’s College of Pharmacy. Seven years’ hospital pharmacy 
experience. Prefers to locate in the Northeast. Registered in 
New York and New Jersey. PW-279 


Asst. CHrer or CHIEF PHARMACIST—Male, married. M. S. Degree 
obtained in September 1960 at Oregon State College. Hospital 
pharmacy experience. Served hospital pharmacy internship. 
Interested in a position with teaching duties. Prefers to locate 
in Ohio, Pennsylvania, or Indiana. Registered in Oregon but 
will reciprocate. PW-278 


Asst. Cuter or Cuter PHARMACIST—Male, married. Received at 
Ohio State University B. S. Degree in Biology in 1952 and B. S. 
Degree in Pharmacy in 1955. Five years’ hospital pharmacy ex- 
perience. Willing to locate in the Eastern, Northern or Western 
part of the country. Registered in Ohio. PW-277 


Asst. CuHrer on Curer PHARMACIST—Female, single. B. S. obtained 
in 1956 at the University of Wyoming. Completion of work for 
M. S. Degree expected fall of 1960 at the University of Maryland. 
Served hospital pharmacy internship. Hospital pharmacy ex- 
perience. Prefers to locate in the West. Registered in Wyoming. 
PW-276 


Starr or Asst. Cuter PHARMACIST—Female, married. B. S. obtained 
in 1954 at St. Louis College of Pharmacy. Six years’ hospital 
pharmacy experience. Prefers the Northwestern part of the 
country, but willing to locate anywhere. Registered in Missouri. 
PW-275 


Cuier PHARMACIST—Male, married. Obtained M. S. in Hospital 
Pharmacy in 1954 at the University of Southern California. 
Served hospital pharmacy internship. Eight years’ hospital 
pharmacy experience. Prefers to locate in the Northeastern part 
of the country. Registered in New York, New Jersey and Cali- 
fornia. PW-274 


Asst. CHlEF oR CHIEF PHARMACIST—Male, single. Obtained M. S. 
in 1959 at the Medical College of Virginia. Served hospital phar- 
macy internship. Military obligation completed. Will be available 
for employment during September. Prefers to locate in the East. 
Registered in New Jersey. PW-273 


CureF PHARMACIST—Male, married. Received B. S. Degree in 1957 
at Purdue University. Two years’ hospital pharmacy experience. 
Tour of duty in U. S. Army will be completed in September. 
Prefers to locate in the Southeastern part of country. Registered 
in Indiana and Illinois. PW-272 


Starr PHARMACIST—Male, married. Obtained B. S. in 1952 at 


Duquesne University. Prefers to locate in the Pittsburgh area. 
Registered in Pennsylvania. PW-271 


Asst. CHIEF OR CHIEF PHARMACIST—Male, single. M. S. obtained 
in 1958 at the University of Texas. Served hospital pharmacy 
internship. Hospital pharmacy experience. Prefers to locate 
in the Southwest. Registered in Kansas and Texas. PW-270 


Asst. CH1eEF oR CHIEF PHARMACIST—Male, married. B. S. obtained 
in 1955 at the University of Nebraska. Hospital pharmacy ex- 
perience. Prefers to locate in the West or Midwest. Registered 
in Nebraska. PW-269 


CureF PHARMACIST—Male, single. Obtained M. S. in 1954 at 
the University of Tennessee. Served hospital pharmacy intern- 
ship. Six years’ hospital pharmacy experience. Prefers to locate 
in the southwest or in Florida. Registered in Connecticut and 
New York. PW-266 
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Cuier PxHARMacist—Male, married. M. S. obtained in 1957 at 
the Nebraska University College of Pharmacy. Served hospital 
pharmacy internship. Six years’ hospital pharmacy experience, 
Prefers to locate in the West or Midwest. Registered in Colorado, 
Missouri and Nebraska. PW-265 


Cuier PHarmacist—Male, married. Obtained M. S. in Hospital 
Pharmacy at the State University of Iowa in June 1959. Served 
hospital pharmacy internship. Three years’ hospital pharmacy 
experience. Will locate anywhere. Registered in Illinois. PW-264 


CuieEF PHARMACIST—Male, married. B. S. Served hospital phar. 
macy internship. Extensive hospital pharmacy experience. Pre. 
fers to locate in the Midwest. Registered in Ohio. PW-263 


Asst. Cuter PHARMACcIST—Male, single. Obtained B. S. in 1956 
at Purdue University. Hospital pharmacy experience. Prefers 
position with some administrative and/or teaching duties. Would 
like to locate in Northeast or Southwest section of country, 
Registered in Texas. PW-256 


CuieF PHAaRMACIST—Male, single. B. S. obtained in 1952 at the 
University of Illinois. Served hospital pharmacy internship, 
Two years’ hospital pharmacy experience. Registered in Illinois, 
Prefers to locate in Arizona. PW-252 


Asst. CHIEF OR CHleEF PHARMACIST—Male, married. Obtained B. §, 
in 1954 at South Dakota State College. Two years’ hospital phar- 
macy experience. Will locate anywhere. Registered in South 
Dakota. PW-247 


Starr PHARMACIST—Male, married. Received B. S. in June 1960 
at Philadelphia College of Pharmacy and Science. One year’s 
hospital pharmacy experience. Prefers to locate in Philadelphia. 
PW-246 


Director OF PHARMACY SeERvicES—Male, single. Received B. S. in 
1956 at the University of California. Served hospital pharmacy 
internship. Four years’ hospital pharmacy experience. Registered 
in California. Prefers to locate in California. PW-237 


PHARMACIST—Female, single. M. S. received at the University 
of Maryland in 1951. Served hospital pharmacy internship. 
Five years’ hospital pharmacy experience. Prefers to locate in 
New Jersey. Registered in Pennsylvania and Missouri. PW-225 


Asst. CHIEF OR CHIEF PHARMACIST—Male, married. B. S. received 
at Detroit Institute of Technology in 1950. Four years’ hospital 
pharmacy experience. Prefers to locate in Michigan. Registered 
in Michigan. PW-224 


CuHiEF PHARMACIST—Male, single. B. S. received in 1952 at Massa- 
chusetts College of Pharmacy. Seven years’ hospital pharmacy 
experience. Will locate anywhere. Registered in Massachusetts. 
PW-218 


Starr or CHlEF PHARMACIST—Male, single. B. S. received in 1952 
at St. Louis College of Pharmacy. Two years’ hospital pharmacy 
experience. Registered in Missouri. Prefers to locate on the 
West Coast, particularly California. PW-217 


Starr PHarRMAcist—Female, single. B. S. Seven years’ hospital 
pharmacy experience. Southwest section of country preferred. 
Registered in Alabama and Georgia. PW-199 


Asst. CHIEF OR CHIEF PHARMACIST—Male, married. M. S. obtained 
in 1956 at Columbia University College of Pharmacy. Hospital 
experience. Prefers to locate in California. Registered in New 
York, Michigan, New Jersey and Florida. PW-184 


Asst. CHIEF oR CHIEF PHARMACIST—Male. B. S. received in 1954. 
Desires to locate in Michigan, Ohio or Illinois. Registered in 
Michigan. PW-177 


CuiEF PHARMACIST—Male, married. B. S. Ten years’ hospital phar- 
macy experience. Registered in Mass., Ill., Mo., Ky., Tenn., and 
Va. PW-150 


Asst. CHIEF OR CHIEF PHARMACIST—Male, single. Registered in 
D. C., Ill., Md., and Pa. Graduate University of Pittsburgh in 
1953, experience in research. Prefers North and East. PW-148 


Cuier PHarmacist—Male, married. Graduate of St. John’s Uni- 
versity College of Pharmacy. Extensive experience as chief 
pharmacist and purchasing agent. Prefers to locate in New York 
or New Jersey. Registered in New York and New Jersey. PW-14#4 


Asst. Director ok Director or PHARMACY Services--Male, 
B. S. Retail and five years’ hospital experience. Registered 
Illinois. PW-119 


in Pennsylvania 
as a chief 
pw-ill 


Cuier PHARMAcIST—Female, single. Registered 
and Ohio. Twelve years’ hospital pharmacy experience 
pharmacist. Desires to locate in Pennsylvania or Of!o. 
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| BARNES-HIND Ophthalmic Products, Inc., 895 Kifer Road nn 


STERILE PACK M Le 
PACK MINIMS STERILE Be 


MINIM-IZE 


oxidation decomposition 
color change IJ wastage 
of ophthalmic drugs 


...With the revolutionary new concept of sterile 


single-dosage unit packaging: M N M 


Ophthalmic drugs packaged as MINIMS are conveniently available for use without 
the need for worry about the irritation, stinging, or chemical changes sometimes 
caused by exposure to atmosphere. 


The sterile single-patient dispenser is encased in a sterile plastic film outer wrap. 
The nurse tears open the outer wrap, snips off the end of the MINIMS unit, 
administers the drug, throws the used unit away. 


Example of Advantages: Eserine packed in MINIMS units subjected to labora- 
tory tests maintained its potency well over two years—without the formation of 


fubreserine and with no irritation upon instillation. Furnished as Eserine Salicylate 
0.25% and 0.5. 


Also Available: 20-unit packs of MINIMS containing the following drugs: Atropine Sulfate 1% and 2% 
© Homatropine Hydrobromide 2% and 5% ¢ Phenylephrine Hydrochloride 2.5% and 10% ¢ Pilocarpine 


Nitrate 1% and2% © Scopolamine Hydrobromide 0.2% 


Manufactured by 


| 


MINIMS UNITS CONTAIN SUFFICIENT VOL- eae 
UME FOR SINGLE-PATIENT EXAMINATION. | e 


| 


e Tetracaine Hydrochloride 0.5% 
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American Sterilizer 
AMSCO Procedures, 25 


Ames Company, Inc. 
Combistix, 10 


Armour Pharmaceutical Company 
Chymar, 22 


Barnes-Hind Ophthalmic Products, Inc. 


Minims, 673 


Barnstead Still and Sterilizer Company 
Stills, 11 


Ciba Pharmaceutical Products, Inc. 


Dianabol, outside back cover 


Cutter Laboratories 
Peridial, 19 


Eaton Laboratories 
Furacin Cream, 20 


Endo Laboratories 


Coumadin, 5 
Numorphan, 13 


Lederle Laboratories 
Generic Names, 7 


Lehn and Fink Products Corporation 
Staph Newsletter, 28 


Eli Lilly and Company 
Ilosone, inside front cover 


ADVERTISERS 


October 1960 


The S. E. Massengill Company 
Adrenosem, 12 


Merck Sharp & Dohme 
Thrombolysin, 16-17 


Wm. S. Merrell Company 


MER/29, 21 
Cepacol, 23 


Parke, Davis and Company 
Chloromycetin, 600 


A. H. Robins Company, Inc. 
Donnatal, 27 


G. D. Searle 
Metamucil, 26 


E. R. Squibb and Sons, Div. of Mathieson Chem. Corp. 


Crysticillin 600 A.S. Unimatic; Kenalog Parenteral; 
Naturetin; Naturetin with K; Penicillin G Potas- 
sium, Buffered; Rezifilm; Strep-Distrycillin AS.; 
Strep-Dicrysticin; Velacycline, inside back cover 


The Upjohn Company 
Lipomul I.V., 6 


Warren-Teed Products Company 
Chymolase, 24 


Winthrop Laboratories 


Alevaire, 14 
Alvodine, 8-9 
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SQUIBB PREPARATIONS 


with particular usefulness for hospital patients 


a completely new tetracycline for parenteral use 


VELAGYCLINE 


SQUIBB N-(PYRROLIDINOMETHYL) TETRACYCLINE 

Supply: VELACYCLINE INTRAMUSCULAR with 
Xylocaine®, buffered with ascorbic acid, vials 
of 150 mg. and 350 mg. VELACYCLINE INTRA- 
VENOUS, buffered with ascorbic acid, vials of 
700 mg. 


the highest potency of penicillin available 
for intravenous infusion. 


PENICILLIN G POTASSIUM, BUFFERED, 
SQUIBB — 20,000,000 UNITS 


Supply: Vials of sterile powder for reconsti- 
tution. 


ready-to-inject procaine penicillin in a 
new, improved disposable syringe without cartridges 
or other attachments 


CRYSTICILLIN 600 A.S. UNIMATIG 


SQUIBB PROCAINE PENICILLIN G IN AQUEOUS SUSPENSION 
NEW TYPE DISPOSABLE SYRINGE 


Supply: 600,000 unit syringes. 


new spray-on surgical film controls bacteria. . . 
even resistant hospital “staph” 


SQUIBB SURGICAL SPRAY ORESSING 


Supply: 6-ounce (avd.) spray dispenser cans. 


safer, more potent — more closely approach the ideal 
diuretic... 

NATURETIN c K 

SQUIBB BENZYOROFLUMETHIAZIDE WITH POTASSIUM CHLORIDE 


Supply: coated tablets containing 5 mg. benzy- 
droflumethiazide and 500 mg. potassium chlor- 
ide, bottles of 100 and 1000. 


NATURETIN 


SQUIBB BENZYOROFLUMETHIAZIDE 
Supply: 2.5 mg. and 5 mg. scored tablets, bottles 
of 100 and 1000. 


an anti-arthritic specific for intra-articular, 
intrasynovial or intrabursal injection 


KENALOG PARENTERAL 


SQUIBB TRIAMCINOLONE ACETONIDE AQUEOUS SUSPENSION 


Supply: 5 ce. vials (10 mg. per ce.). 


new logical combinations of penicillin and streptomycin without dihydrostreptomycin 


STREP-DICRYSTICIN 


SQUIBB STREPTOMYCIN WITH SODIUM AND PROCAINE PENICILLIN 


Supply: 1-dose and 5-dose vials (sterile powder for aqueous intramuscular injection containing 300,000 
units procaine penicillin G, fortified with 100,000 units buffered crystalline sodium penicillin G, and 0.5 


Gm. streptomycin as the sulfate per dose). 


STREP-DISTRYCILLIN A.S. 


SQUIBB STREPTOMYCIN AND PROCAINE PENICILLIN G AQUEOUS SUSPENSION 


Supply: 2 cc. and 10 cc. vials (aqueous suspension for intramuscular injection containing 400,000 units 
procaine penicillin G and 0.5 Gm. streptomycin as the sulfate per 2 cc. dose). 


For additional information on any of the above products, ask your Squibb representative. 


SQUIBB Squibb Quality—the Priceless Ingredient 


*xvLocaine’ ® 1S A TRADEMARK OF ASTRA PHARMACEUTICAL PRODUCTS INC. FOR LIDOCAINE 
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Photos used with patient's permission. 


How new Dianabol rebuilt muscle tissue 
in this underweight, debilitated patient 


Patient was weak and emaciated before 
Dianabol. R. C., age 51, weighed 160 
pounds following surgery to close a perfo- 
rated duodenal ulcer. His convalescence was 
slow and stormy, complicated by pneumonia 
of both lower lobes. Weak and washed out, 
he was considered a poor risk for further 
necessary surgery (cholecystectomy). 
Because a conventional low-fat diet and 
multiple-vitamin therapy failed to build up 
R. C. sufficiently, his physician prescribed 
Dianabol 5 mg. b.i.d. 


Patient regains strength on Dianabol. In just 
two weeks R. C.’s appetite increased sub- 
stantially; he had gained 9% pounds of 
lean weight. His muscle tone was improved, 
he felt much stronger. After 4 weeks, he 
weighed 176 pounds. Biceps measurement 
increased from 10” to 11%”. For the first 
time since onset of postoperative pneu- 
monia, his chest was clear. Mr. C.’s physi- 
cian reports: “He tolerated cholecystec- 
tomy very well and one week postop felt 
better than he has in the past 2 years.” 


Dianabol: new, low 
anabolic agent 


By promoting protein anabolism, aaa 
builds lean tissue and restores fig 
underweight, debilitated, and@ 
patients. In patients with ost 
Dianabo! often relieves pain adam 
mobility. 

As an anabolic agent, Dial 
been proved 10 times as efi 
methyltestosterone. Yet it hai 
androgenicity than testosterone 
nate, methyltestosterone, or noreid 
lone. 

Because Dianabol is an oral prep 
it spares patients the inconvenics 
discomfort of parenteral drugs. 

And because Dianabol is low int 
is particularly suitable for the 4 
chronically ill patient who may 
long-term anabolic therapy. 


Supplied: Tablets, 5 mg. (pink, ¥ 
bottles of 100. 


Complete information sent on mq" 


(methandrostenolome 4 


converts protein to 
working weight in 
or debilitated patient 
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